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All For One./One For All. 


Decibel Products, the antenna leader, 
introduces its own RF transmission cables. 
Now everything you need for a 

complete wireless communication system. 
From one source. 


Decibel Products — the one-source antenna system 
solution. One source for your antennas. Now one 
source for your cables, connectors and accessories. 

The db TransTelecom™ line of coaxial cables 
matches perfectly to our extensive line of antennas and 
other RF communication products. A complete system 
ideal for the PCS and cellular industries that meets or 
exceeds all accepted performance standards. Now 
you can get the quality, reliability and guaranteed 
performance you need for a total antenna system 
solution from one single source. 

These Decibel/ATG brand cables are constructed of 
corrugated copper with foam or air. The cable series features: 
db TransFoam ~ foom Cable; db TransFlex " — 

Super Flexible Cable; db TransAir™ — Air Cable; and 
db TransFill” — leaky or Radiating Cable. 

And since you're ordering all your products through 
one source, you'll receive all you need, all at once. 
Order by noon and we'll typically ship out the same day. 
So costs are better controlled and installation schedules 
are, well, all wrapped up. All in all, Decibel Products is 
the one to turn to for complete wireless communication. 


Now make one call for all your wireless 
communication needs. Call 1-800-676-5342. 
Ask about our system package pricing and your free 
db TronsTelecom brochure. 


ih ; 


OECIBELaTG 


P.O. Box 569610 
Dallas, Texas 75356-9610 
Order Hotline: 
1-800-676-5342 
Order FAX: 1-800-229-4706 
214-631-0310 

ao y1s1on FAX 214-631-4706 


Your Wireless Connection” 
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The Ultimate 

Trunking 
sonsole 


The new Vega. Model TC 560 
Trunking Console gives you all the 
features and benefits you’ve wished 
for ... at a low cost. It provides 
remote control operation of Kenwood 
TK 931, TK 940 and Midland 
trunked radios via remote adaptor 
over two wire voice grade circuits 
using modular connections. 

The stylish console features a 
vacuum flourescent alpha-numeric ~ 
display panel for easy viewing in all 
light conditions, and easy to operate 
soft-touch keypad for telephone 
access and special signaling 
functions. The keyboard allows date 
and time setting, level setting and 
command self-test. 

Other system features include: 

e Standard/selective intercom 
capability with parallel 
remote operation 

e Easy programming via a 
standard PC 

e Automatic power-up self 
testing for reliability 

a MARK IV company e Alert tone for signaling and 
Signaling Products Group level setting 


‘ ‘ ‘ . 
9900 East Baldwin Place * El Monte, California 91731-2294 Three year warranty 
Telephone: (818) 442-0782 « Toll-Free: 800-877-1771 Contact us today to get all the 


console can make your job easier! 
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for industrial and commercial users, such as de- 
livery drivers. See David Wangrow’s article on 
page 18. 
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For the past two decades, no one has 
installed voice privacy and signaling 
into more radios than Transcrypt 
International. By combining its 
unparalleled knowledge of secure 
communications, over 350,000 hours 
of radio analysis, and a dedication to 
quality, as evidenced by our ISO 9001 
certification, Transcrypt brings you 

the Stealth 25 digital radio. 


cation between digital APCO 25 compatible 


‘Transcrypt’s Stealth 25 provides an APCO 
equipment to conventional analog equipment 


25 compatible interface to meet the communi- 


cation needs of both government and private 
users. With backwards compatibility the 
Stealth 25 operates in either digital or analog 

mode and offers the capacity to 


nsal communicate in both narrow and 
wide band channels. These 
features allow the Stealth 25 to 

LS. BN 180 9001 


effectively switch from communi- 


with one quick turn of the channel knob. 

In addition to digital voice security, the 
Stealth 25 offers a unique analog scrambling 
option which provides voice privacy while 
operating in the analog mode. 

For more information on the Stealth 25 
APCO compatible radio, call 1-800-823-8180. 
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4800 NW Ist Street * Lincoln, NE 68521 
800-823-8180 » 402-474-4800 « Fax 402-474-4858 
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Scanning... 


FCC downsizes 

The FCC has completed a round of 
downsizing, but it won't help the agency 
to fit its headquarters staff into what is 
expected to be its new office space next 
year. The square footage of the new head- 
quarters is somewhat less than what the 
agency currently occupies in and around 
1919 M St. in Washington, but the laid-off 
employees work in offices and monitoring 
stations outside the Washington area. 

Prior to June 1, the FCC’s Compliance 
and Information Bureau maintained 35 
field offices and monitoring stations. As 
of June 1, the number was reduced to 16 
offices. The number of bureau employees, 
many of them engineers, was reduced from 
374 to 254. 

The number of bureau employees was 
512 when one former bureau chief ad- 
vanced to that position. As the number of 
bureau employees dwindled, he projected 
that if the reduction continued at the same 
rate, by a certain year (2008, I think it 
was), the last bureau employee would tum 
out the light and close the bureau for good, 
That opinion seemed extreme—but was it? 

The FCC has closed all 12 of its moni- 
toring stations. Almost all FCC field of- 
fices are equipped for monitoring frequen- 
cies at VHF and above. The monitoring 
stations were additionally equipped to 
monitor signals in the high-frequency (HF) 
range. Stations were closed in the follow- 
ing locations: Allegan, MI; Anchorage, 
AK; Belfast, ME; Douglas, AZ; Ferndale, 
WA; Grand Island, NE; Honolulu; 
Kingsville, TX; Livermore, CA; Powder 
Springs, GA; San Juan, PR; and Vero 
Beach, FL. 

Other offices closed by the commission 
include those in Buffalo, NY; Norfolk, 
VA; Miami; Houston; Portland, OR; and 
St. Paul, MN. 

OK, what's open? 

To begin with, in nine locations affected 
by office and monitoring station closings, 
some staff, in most cases two engineers, 
will remain as resident agents to resolve 
enforcement and interference problems. 
Those locations include Buffalo, Houston, 
Miami, Norfolk, Portland and St. Paul. 

Offices that remain in operation include 
Atlanta (404-279-4621); Baltimore (410- 
962-2729); Boston (617-770-4023); Chi- 


cago (312-353-0195); Dallas (214-767- 
4287): Denver (303-969-6497); Detroit 
(313-226-6078); Kansas City, MO (816- 
353-3773); Los Angeles (310-809-2096); 
New Orleans (504-589-2095); New York 
(212-620-3437); Philadelphia (215-752- 
1324); San Diego (619-467-0549); San 
Francisco (510-732-9046); Seattle (206- 
821-9037); and Tampa, FL (813-228-2872). 

If you have an interference problem that 
involves safety of life or property, you 
should call the office nearest you. For 
other interference problems affecting land 
mobile communications, call the FCC 
National Call Center at 888-322-8255. The 
FCC previously announced that, upon clos- 
ing the field offices and monitoring sta- 
tions, it would make available a toll-free 
number for interference complaints—and 
that’s the number. 


Spectrum wall chart 

The National Telecommunications and 
Information Administration, an agency of 
the U.S. Department of Commerce, has 
issued a wall chart defining spectrum uses 
from 3kHz to 300GHz. If you would like 
to obtain a copy, here’s how: 

The product name is “1996 Spectrum 
Wall Chart;” the stock number is 003-000- 
00652-2; and the price is $3.25. 

Orders can be placed by mail to “U.S. 
Government Printing Office, Superinten- 
dent of Documents, P.O. Box 371954, 
Pittsburgh, PA 15250-7954.” 

Inquiries and orders can be placed by 
telephone and facsimile; Tel. 202-512- 
1800; Fax 202-512-2250. Fax-on-demand 
orders can be placed with U.S. Faxwatch 
at 202-512-1716. 

A word about ordering the chart: Some 
callers have been told that the stock num- 
ber corresponds with a 1987 version of the 
chart. A representative of NTIA told us 
that the Government Printing Office 
(GPO) was supposed to discard remaining 
copies of the 1987 chart and replace them 
with the 1996 chart. Computerized records 
that GPO representatives access when 
speaking with callers may not reflect the 
pairing of the stock number with the 1996 
chart. If you are told that the stock number 
corresponds with the 1987 chart, now you 
know why. 

—Don Bishop 
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With nearly 30 years in the wireless communications industry, 
Hutton Communications has established a reliable reputation with 
customers who demand quality communications products from 
leading manufacturers. Relying on Hutton as your single source for 
system buildouts will save you time and money! 

We stock a large inventory of Celwave products including quality 
antennas and filters that assure peak performance for user 
satisfaction. Celwave antennas are designed for optimum efficiency 


ATLANTA 
800-741-3811 
FAX 770-729-9567 


CHICAGO 
BO0-435-9313 
FAX 800-284-4934 


DALLAS 
800-442-3811 
FAX 214-239-5264 


DENVER 
800-726-6245 
FAX 303-820-2809 


Visit our Website at hap: www huttoncom,com 


HARRISBURG 
800-759-3031 
FAX 717-763-9144 


and are available in a wide range of styles from omni to panel yagi 
antennas, Celwave filter products eliminate transmitter noise which 
can cause interference on other frequencies. 

With the recent addition of our new facility in Harrisburg, 
Pennsylvania, we can now provide prompt shipments from 7 
strategically located warehouses throughout North America. Get 
everything you need on one order from Hutton, your dependable 


source for system buildouts! 
CELWAVE 


wal 


SEATTLE 
800-426-296 
FAX 206-485-5548 


TORONTO 
800-265-8685 
FAX 800-265-9414 
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October 


7-9—Wireless Apps, sponsored by the Cellular Telecommunications 
Industry Association, Bally's. Las Vegas. Contact: 301-694-5243. 

16-17—Land Mobile Spectrum Refarming & Regulation seminar, 
sponsored by ENTELEC, Houstonian Hotel, Houston. Contact: Martha 
Fike, 214-235-0655. 

MENov. 1 —Wireless World Conference and Exposition, sponsored by 
Cellular Business and Mobile Radio Technology magazines. Orange 
County Convention and Civic Center, Orlando, FL. Contact: Susan 
Link. 913-967-1969 


November 

7-8—Small Business in Telecommunications, regional meeting. 
Sheraton Suites Market Center, Dallas. Contact: 202-223-8728. 

14-17—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, San Diego Princess Resort. 
San Diego. Contact: Bernie Brownson, 303-371-8182, 

22—Radio Club of America, Communications Symposium, 87th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 908-842-5070. 

18-19—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
Intercontinental Hotel, Miami, Contact: 202-331-7773, 

18-20—First International Congress on Commercial Trunked Radio, 


Association, Moscone Convention Center, San Francisco. Contact: 202- 
785-008 1. 

23-26—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans. Contact: 214-235-0655. 


April 

22-24—International Wireless Communications Expo, co-sponsored 
by Mobile Radio Technology. Las Vegas Sands Convention Center, 
Las Vegas. Contact: 800-288-8606. 


May 

$-7—Vehicular Technology Conference, sponsored by IEEE Vehicular 
Technology Society, Hyatt Regency at Civic Plaza, Phoenix. Contact: 
Wendy Rochelle. 908-562-3870; Fax 908-981-1769. 


June 

2-5—Supercomm, sponsored by USTA and TIA, New Orleans Conven- 
tion Cemter, New Orleans. Contact: 202-326-7300. 

3-5—Canadian Wireless, sponsored by the Canadian Wireless Telecom- 
munications Association, Montreal. Contact: 613-233-4888. 

16-20—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Oregon Convention Center and 
Red Lion Lloyd, Holiday Inn, and Travelodge Hotels, Portland, OR. 


sponsored by the International Mobile Telecommunications Associa- 


tion, Intercontinental Hotel. Miami. Contact: 202-331-7773. 


1997 
March 


August 


Contact: 202-872-0030. 


10-14—International Association of Public-Safety Communications 
Officials (APCO) National Conference, Charlotte. NC. Contact: 904- 


322-2500. 


3-S—Wireless, sponsored by the Cellular Telecommunications Industry 
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Circle (7) on Fast Fact Card 


| 


* 
eB 
= 
= 
ies 
zx 
= 
oe 
im: 
= 
* 
=a 
- 
- 
™" 


dda Irna 


3 


ddd Irna 


pe 


dda Irns 


8 


echnically speaking 


Troubleshooting 101: Part II 


By Harold Kinley, C.E.T. 


Troubleshooting is the science (or art?) 
of finding the defective section, stage and 
component of a malfunctioning piece of 
equipment in the shortest possible time. 
Almost anyone can replace a defective 
component, but finding the culprit in a 
complex circuit is what separates the men 
from the boys in the shop! 

Many years ago, I was doing come CB 
repair work on a moonlighting basis, A 
gentleman brought in a CB transceiver, 
and although I was busy at the time, he 
convinced me to drop what I was doing to 
work on his defective transceiver. After 
about 30 minutes of troubleshooting 
work, I found the culprit to be a leaky 


capacitor. After | showed the customer 
the problem, he asked how much the re- 
pair would cost. After | informed him that 
the repair charge would be $20, he ad- 
vised me to “button up” the radio and not 
to repair it. 

So, I “buttoned up” the radio and 
charged the gentleman(?) $15 for the 
troubleshooting time. | knew he would 
simply buy a replacement capacitor and 
replace it himself after [ had identified 
the defective component for him. He had 
some ability with a soldering iron but not 
much at troubleshooting. Again, anyone 
can replace a component, but it takes a 
real troubleshooter to find the defective 
component(s). 

This month we will look at a couple of 
troubleshooting techniques that. al- 


SINAD METER 
DEMOD 


Figure 1. To use a sinav meter as a signal tracer, just hook the demod probe to the sinav meter 


input. 


Figure 2. An audio amplifier, such as the Radio Shack model 277-1008, can be used as a signal 
tracer with a demod probe as shown. An ac voltmeter can be plugged into the phone jack to get 
a voltage reading as a reference. 


though a littke unorthodox, are quite use- 
ful, 


Signal tracing 

Suppose you are troubleshooting a re- 
ceiver that has a weak (low gain) or dead 
stage. You can force a high-level signal 
through the receiver, but the sensitivity is 
poor. First. the defective stage must be 
located, 

In AM receivers, a simple demodulator 
(demod) probe can be used in conjunction 
with an audio amplifier to trace the AM 
signal through the receiver. Aside from 
the limiter stages and detector, the FM 
receiver is no different from the AM re- 
ceiver, This means that a simple demodu- 
lator probe can be used to trace the signal 
in the FM receiver. 

Besides the demodulator probe. an au- 
dio amplifier with optional metering is 
needed. The audio amplifier simply am- 
plifies the demod probe output and allows 
it to be heard in the loudspeaker. To use 
this method, simply apply a high-level 
signal to the input of the receiver. The 
signal must be amplitude-modulated at a 
high level (about 70% to 80%) using a 
1kHz tone. By moving the demod probe 
from input to output of the various stages, 
the malfunctioning stage can be located. 
Relative stage gain is indicated by 
changes in the tone level from input to 
outpul. 

If you happen to have a sixab meter 
with a built-in audio amplifier and a volt- 
age scale with decibel calibrations, so 
much the better. The demod probe can be 
connected to the input of the sinap meter, 
and the voltmeter can be used as a better 
indication of stage gain, while the speaker 
serves as aural indication (if you are sim- 
ply signal-tracing and not interested in 
stage-gain measurements). 

It is important to keep the input signal 
level as low as possible to prevent over- 
loading the audio amplifier or the sinap 
meter. The preferred method is to set the 
RF signal input level just high enough to 
produce a usable reading at the SiInap 
meter-audio amplifier with the demod 


(continued on page 50) 


Kinley, a certified electronics technician, is re- 
gional communications manager. South Caro- 
lina Forestry Commission, Spartanburg. SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual; With instrumentation and Test- 
ing Techniques. which is available for direct 
purchase. Write to 204 Tanglewylde Drive. 
Spartanburg. SC 29301. 
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Announcing our latest 
battery mnovation... 


Our goal from the beginning 
has been to set a measurable 
standard for quality that the 
portable communications 
industry can depend on—and 
confidently expect. For nearly 
two decades that’s the way it’s 
been. Today, we’ve once again 
taken innovation in a new 
direction by lowering the price 
on 25 of our most popular two- 
way radio replacement batteries. 


Now more than ever, we’re 
the industry’s value-packed 
replacement battery specialist, 
and invite you to contact one 
of our distributors for 
specific pricing information. 


Wireless Components * 
Antennas and Batteries 

P.O. Box 82846 

Lincoln, Nebraska 68501 
800-228-4563 /402-467-491 

FAX: 800-848-3825/402-467-4528 


Seattle, WA 
800-426-2964 


Hutton Communications 
Denver, CO 


Pulstar Distributing 
St. Paul, MN 


Comark Distributing 
Raleigh, NC 


800-726-6245 
FAX: 303-820-2809 
Atlanta, GA 
800-741-3811 

FAX: 770-729-9567 


Joliet, IL 
800-435-9313 

FAX: 815-744-8996 
Dallas, TX 
800-442-3811 

FAX: 214-239-5264 


FAX: 206-485-5548 
Toronto, Canada 
800-265-8685 

FAX: 416-255-9179 
Monterrey, Mexico 
(95) 800-866-3811 


Graham Radio 
Reading, MA 
800-225-4448 

FAX: 617-944-6230 


Electro-Comm 
Distributing 
Denver, CO 
800-525-0173 

FAX: 303-371-8158 


Communications 
Associates 

Joliet, IL 
800-435-9313 

FAX: 815-741-2152 
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800-634-4246 

FAX: 612-490-7934 
Primus Electronics 
Joliet, IL 
800-435-1636 

FAX: 815-436-8954 


Prodigy Marketing 
Overland Park, KS 
800-255-6222 
FAX: 913-492-2948 


800-777-2708 
FAX: 919-779-5189 
CMC Distributing 
Van Nuys, CA 
800-262-3478 
FAX: 818-994-2269 
Tessco 

Sparks, MD 
800-472-7373 

FAX: 410-472-7582 


Enhanced messaging gives 
advantages to ESMR users 


ESMR carriers using Motorola’s integrated dispatch enhanced network 
technology can add a voice processing system to offer the voice messaging 
that many business users expect with today’s telecommunications services. 


By Tom Keller and David Steier 


Users of enhanced specialized mobile ra- 
dio (ESMR) technology often need voice 
messaging that two-way dispatch alone can- 
not provide, Everyone who uses telecom- 
munications for business faces the same 
problems: missed calls, forgotten messages, 
busy signals and “telephone tag.” 

Conventional voice messaging features, 
such as voice mail, voice messaging, mes- 
sage delivery, direct dial, automatic call- 
back, short message notification and siitgle- 
number service can offer advantages to 
ESMR users. They can receive accurate 
messages, listen to the caller's vorce and 


| 71 OR E1 LINES* 
| > 


“Answer supervision 
is required for all 
outbound trunks 


**Optional 


receive the complete message. Voice mes- 
saging offers privacy—only the subscriber 
hears the message intended for him. 

For an ESMR user, short message noti- 
fication is especially valuable. Custom text 
messages can be displayed on the two-way 
handset, such as: “Please cal] 623-1111,” 
“Caller holding” or “Voice mail: 2 new, 3 
saved messages.” In addition, when some- 
one places a call to an ESMR telephone 
number, the enhanced services platform 
can connect the call to a dispatch center 
where the caller has the option of leaving 
a detailed text message. An operator then 
types in the text message; the system de- 
livers it to the ESMR subscriber; and the 
message is displayed on the handset. An 


MODULAR 
VOICE 
PROCESSING 
SYSTEM 


SSC SLES 


T1 OR E1 LINES FOR OUTDIALS TO PSTN 


Figure 1. For enhanced specialized mobile radio (ESMR)}, it is typical to connect the voice 
processing system and the T1 or E1 public switched telephone network (PSTN) lines to the 


mobile switching center. 


enhanced services voice messaging plal- 
form can be used with ESMR technology 
to let ESMR operators provide such ad- 
vanced communications technologies. 


Operational description 

For ESMR use, service providers install 
the voice processing platform with their 
mobile telephone switching offices 
(MTSOs), where the voice processing sys- 
tem is connected to the mobile switching 
center (MSC), 

Depending on the nature of the call, 
calls are processed in one of two ways: 
voice mail only and enhanced services, 
Enhanced services can include voice mes- 
saging, short message notification, fax 
mail and one-nuwmber service that allows 
subscribers to combine all of their phone 
numbers—ESMR telephone, private 
branch exchange (PBX) extension, home 
phone and pager numbers—into one num- 
ber, providing a single point of contact. 


Configurations 

For ESMR., it is typical to connect the 
voice processing system and the TI or El 
public switched telephone network (PSTN) 
lines to the MSC. (See Figure | at the left.) 
The MSC then is connected to the home 
location registry (HLR) and the short 
message service center (SMSC). and to the 
voice processing system by T1] spans, SS7 
connections or both. SS7 signaling is ac- 
complished either by using an extracted 
data channel on the T1 or El trunk, by 


Keller is an applications engineer for new busi- 
ness development with Glenayre Technologies, 
Atlanta. Steier is an applications engineer with 
Glenayre Technologies, Charlotte, NC. This 
article summarizes how an enhanced services 
platform, such as the company’s modular voice 
processing (MVP) system, can connect inte an 
ESMR platform. The one-number service men- 
tioned in the article ts the company’s Constant 
Touch service. 
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MULTICOUPLER SYSTEMS 


RF SYSTEM PRODUCTS 
DUPLEXERS 


FILTERS 


THE "CHUNNEL" 


= 


Tae 
© adel No. 61-89A-03-OLC-G2 “ 
800 MHz two-way repeater amplifier 


(With output level control and high selectivj 
8-section combline filters) =< 


VEHICULAR 
TUNNELS *y 


PS INDUSTRIA 
rae ae STRUCTURES 


0 


MINES 


i= Repeater amplifiers, also known as RI signal boosters, extend 
E radio coverage into areas where abrupt propagation losses prevent c 


= reliable communication, We are a leader in the specialized, 
f= multidisciplinary field of repeater amplifier system design and 
| manufacturing. We have the distinction of being the first American 
#4) manufacturer that offered complete, fully integrated repeater 
amplifier systems. 
Since its deployment in 1980, our first system has provided 
uninterrupted radio service deep inside a coal mine in the Midwest. 
* Thousands of units are in use around the world, as a vital part of 
» two-way radio, paging, radiotelephone, data transmission, telemetry 
2 and control systems operaling on frequencies from 132 to 960 MHz. 
: | Applications include communication systems for major  inter- - 
Model No. 60-38-02-OLC-CF-XX ational airports, high-rise buildings, subway systems, copper and Model No. 61-65-91276 
VHF one way repeater amplifier coal mines, aircraft carriers, nuclear reactor containment buildings, — YHF two-way repeater amplifier 


(with output level control and the tunnel under the English Channel. (With output level control and 
and crystal filter) high-isolation combline filters) 


TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
TELEPHONE 716-549-4700 FAX 716-545-4772 (24 HAS.) 
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V.35 or by a similar data commu- 
nications link. The MSC also con- 
nects with the voice processing 


system by TI or El spans for call- oe Pesta ‘cee MODULAR 
processing. The voice processing F : ied enc racenit 
system in turn connects to the 
SMSC by TCP/IP connections. 
Typically, the voice process- 
ing system has a direct Tl] span | , 
connected to the PSTN for noti- | } \ ; SS7 


ens ) 


fication outdials. fax delivery 
and one-number service outdials. 
An RS-232 connection to a pag- || j ~ 
ing terminal may be present in || T1 OR E1 LINES* y T1 OR E1 LINES 
the system. but is not required. |S y @® A SE EEE 
The protocol for this link ts \ } © 
Telocator Network Paging Proto- \ 

col (TNPP). git 


Voice mail call processing 


Often, ESMR service provid- janewes = eo a NP 
ae S required for a ; - 
ers offer either call answering or oaneeuned trunks : MO 
voice mail to their subscribers. % 


x ** 
To alert a subseriber to a new Optional 


message waiting in the voice T1 OR £1 LINES FOR OUTDIALS TO PSTN 
mailbox, the MSC provides a 
message waiting indication 


Figure 2. The call flow for voice mail (see text). 


(MWI) using cither short message noti- set. Additionally, a TNPP link can be The call flow for voice mail, shown in 
fication via the handset or an outdial established from the voice processing Figure 2 above. is as follows: 
(message delivery) to the mobile hand- system to a paging terminal. 1 The caller phones the ESMR 


feature multi-channel scannin; 
12.5/25 kHz channel spaci 

signalling, PC programming wil 
software, ISO 9001 certified qualit 


b 
BOA A S 


A World of Communications 


Phone: 1-800-821-7848, ext. 399 
SL-70W Handheld / SM-2000 Mobile Fax: 816/891-8815 
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Sample of LT-4900 
STANDARD FEATURES 


* CSI BASE, an application for 
your PC that gives you com- 
plete local/remote program- 
ming control of your system, 
shows usage graphs and 
allows remote site monitoring. 


* Built-in validator will validate 
up to 5000 user Id's. Will also 
validate other controllers on 
the same system that require 
external validation. 

* Separate airtime accumula- 
tors for reguiar time and 
prime time per user Id. 

¢ Front panel LCD display 
shows User Id, Repeater 
status, error messages, 
built in test and more. 

¢ Removable Front Panel gives 
quick/easy access to all 
adjustments without removing 
the rack or interrupting 
service. 


* Separate E/E and 
DID/E&M lines are built in 


¢ Compandor 
* Universal overdial code 
* Speed dialer 


¢ Push to connect for 
selected user Id's 


¢ Two built-in RS-232 ports 


« Remote or Local 
Programming by PC 


* Can share channel with 
conventional repeaters 


* Fully LTR® compatible 


¢ Warranty: One year service, 
five year parts 


OPTIONS 


¢ Voice prompts 
(user recordable) 


® Call detail records 


* Built-in Modem (only one 
needed per system) 


¢ MF Signalling 
° Networking 


LTR’ trunking on UHF 


Move over Pseudo-Trunking. Low cost LTR® controllers from 
CSI and new turnkey UHF LTR® radios (more to come soon plus 
LTR® conversions for many brands) have just made LTR® the 
new trunking standard on UHF! 


Real LTR® Trunking gives you the features and performance 
formerly only available on 800/900 systems, PLUS eliminates 
the expense and hassle of installing scan trunk boards in user 
radios. 


Unique CSI Overlay allows conventional repeaters to double as 
LTR® Trunking channels. Simply add an LT-4200 to each repeater. 
This allows you to phase in LTR® Trunking without adding 
repeaters or disrupting your conventional service. 


Call Ray Dashner today for the complete story on CSI UHF/800/ 


900 LTR® Controllers, CTCSS/DCS Tone Panels, Interconnects 
and more. 


Model LT-4900 for LTR? Dispatch / Interconnect channels. 
$1499 dealer net. 


@ TRUMAING REPEATER MANAGER ee 
° lie J 
a © 


NEW Data Logger Option for LT-4200 
4200L extends the LT-4200 time/hits logging to include all 
5000 ID's. This allows the LT-4200 to log data from other 
brands of LTR® controllers on the same system. 


Toll Free (800) 545-1349 

Phone (805) 642-7184 

FAX (805) 642-7271 

e-mail sales @connectsystems.com 
www http:/Awww.connectsystems.com 
In Canada Cartel 800-663-0070 
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| mac ® Connect Systems Inc. 
2259 Portola Rd. 
Ventura, CA. 93003 


LTR is a registered crademark of E.F. Johnson Co. CSI is a registered trademark of Connect Systems Inc. 


5. If the line is busy 
or the caller does not 


MODULAR answer, the MSC re- 
oncneana calls the line and per- 


forms an internal da- 
tabase lookup. The 
MSC then determines 
that the subscriber has 
voice mail and trans- 
fers the call and ap- 
propriate signaling in- 
| | formation (signaling 
T1 OR E1 LINES* $ Ti OR £1 LINES t over an SS7 link) to 
‘ a ie i the voice processing 
® : re system over T1 or El 
lines. 

6. The call is routed 
into the subscriber's 
: p mailbox, and a nu- 
“answer supervision is 3 —_ i meric, text or voice 


required for all me message is taken. 
outbound trunks és 7. The voice pro- 


**Optional : cessing system then 


sends a packet to the 
T1 OR E1 LINES FOR OUTDIALS TO PSTN SMSC over the TCP/ 


IP link to have the 
center deliver the 


Figure 3. An example of the enhanced services call flow—in this case, one-number service (see text). 


subscriber’s (direct inward dial) DID number. 3. The MSC rings the subscriber handset. short message to the subscriber's hand- 
2. The call is switched to the MSC over 4. If the subscriber answers, the call is set. An optional TNPP link to a paging 
TI or El lines. completed. terminal sends a numeric, alphanumeric 


At Your inert 


Introducing The STI- 9100 Laptop 
Me nalysis:S' 


ur STI-9000 was the first mobile signal measure- 
ment & analysis system that allowed engineers to 


analyze RF signal coverage completely and see 
real time results, 


Introducing the STI-9100 laptop. Smaller, lighter, 
faster, with an easy to use color graphic interface. The 
STI-9100 laptop is a turnkey system that easily installs in 
any drive test vehicle. The system is Windows®-based, 
includes a multi-channel GPS, and works with the field strength meter 


shown or your preferred communication receiver. fr "| Survey Fechnolofies 

If you have a need for signal coverage measurement solutions in PCS, cel- ba Incorporated 
lular, mobile radio, broadcast or paging, call for detailed product information, “Geographic Signal Coverage At Your Fingertips. 
pricing and receiver options. 17980 SW. Shadypeak 


‘Setting the standard for communication system coverage analysis.” 503/848-85 00 


Windows™ is a trademark of Microsoft® Corporation. 
a 503/848-8534 Fax 
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“T BGA/SMD 
ework and Repair 


Patent Pending 


High Power Enables Low Temperature Rework 


All rework systems aren't the same. Only the CHIPMASTER’S powerful 
heater allows original convection reflow thermal profiles to be replicated, 
carefully ramping the temperature applied to the entire component to an 
optimum low reflow temperature eliminating thermal stress. 


m= Microprocessor controlled temperature ramping 


mw Programmable profiles 
= Automatic timed process control for removal Complete 


and replacement System 
with Nozzle 


m Automatic component removal $ 
= Completely self contained, no PC required 3495 
mw No shop air required 


= Total process control management Halogen Light Optional 
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(AA) MOTOROLA ME A — uy . 
MOTOROLA CUSTOMERS: z 
USA 1-800-422-4210 . gj Ss ie 


MOTOROLA SINGAPORE 


TEL: (65) 359-0311 ¥ ; . 
NePON SICONOLA 48 Coral Way, MM105.2 + Key Largo + FL 33037 
TEL: (81) 3-3280-8515 Phone: (305) 451-4722 + FAX: (305) 451-3374 


New Unique Cable 
Grounding Kit Series 


i 


Uni-Kit 2 Series 
> Fits cables up to 2” (down to 1/4”) 
> Fits elliptical waveguides 
> Lower resistance (less than half others) 
> Lower inductance (almost half others) 
> Vibration and wind tested 
> Quick nut driver installation 
> Adjustable strap to cable angle 
> Four models for no dissimilar connections 
> Competitively priced 


Uni-Kit 2TT 
Tinned coax* 
to Tower 


Uni-Kit 2TC 


Tinned coax* 
to Copper 


Uni-Kit 2CT 


Copper coax 
to Tower 


Uni-Kit 2CC 


Copper coax 
to Copper 


* Can also be used for grounding a galvanized tower leg. 


KPolyPhaser 


CORPORATION ”~ 
(800) 325-7170 m (702) 782-2511 m FAX: (702) 782-4476 
2225 Park Place # P.O. Box 9000 = Minden, NV 89423-9000 
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or tone-only page to the subscriber. 


Enhanced services call processing 

Enhanced services include voice mail, 
short message notification, fax mail (op- 
tional) and one-number or single-number 
service. Single number service allows the 
subscriber to consolidate business, pager, 
mobile, fax and home phone numbers into 
one number. Figure 3 on page 14 shows 
the enhanced services call flow. For ex- 
ample, a typical one-number call flow is 
as follows: 

1. The caller phones the mobile 
subscriber's DID number. 

2. The call is switched to the MSC over 
TI or El lines. 

3. The MSC rings the subscriber’s handset. 

4, The subscriber answers, and the call 
is completed. 

5. When a busy signal or a “ring, no 
answer” is encountered, the MSC re-calls 
the line and performs an internal database 
lookup. The MSC then determines that the 
subscriber has enhanced services and 
transfers the call and appropriate signaling 
information (signaling over an SS7 link) 
to the voice processing system over T1 or 
EI lines. 

6. The call is routed into the subscriber’s 
mailbox, and the voice processing system 
executes the subscriber's enhanced service 
application (i.e., one-number service). 

7a. The voice processing system sends a 
short message packet to the SMSC over 
the TCP/IP link. 

7b. The SMSC then sends a short mes- 
sage to the handset—for example, “A 
caller is holding.” 

8. An optional TNPP link to a paging 
terminal sends a page to the subscnber. 

9a, The one-number service notification 
schedule activates. The MVP places a call 
to the predetermined numbers on the 
schedule. 

9b. A land-line notification number 
(such as office and home). 

9c. A mobile number. The voice pro- 
cessing system receives call-result infor- 
mation via the SS7 link and verifies 
whether or not the mobile phone was 
called. [f the mobile phone was forwarded 
to the voice processing system, the system 
calls the mobile number. 

9d. A pager number. 

By incorporating the technology of en- 
hanced services platforms, ESMR service 
providers can offer customers additional 
voice messaging services traditionally of- 
fered by mobile or wireline service pro- 
viders. In so doing, ESMR service provid- 
ers can also enjoy the benefits these carri- 
ers realize from enhanced services—in- 
creased revenue and decreased chum. 


New Licenses. New technologies. New problems to be overcome. 


Things are changing swiftly as the latest generation of wireless 


Celwave ... 
communication, PCS, charges 
Seve onto the scene. 


Fortunately, one thing hasn't 


changed. For new operators and 


s 
advice expenenced wireless professionals 


alike, a single source still listens to 
fi pi S your needs, and responds with 
OF Ls < innovative equipment, engineering 
= 


and installation assistance, and 


iw 


cee 


plain, old-fashioned advice. 
Celwave! 


Look to us for performance-proven 
base station antennas, filters, 
transmission line and bi-directional 
amplifiers that keep wireless sys- 


tems functioning at peak efficiency. 


. Celwave engineers and manufactur- 
ing personnel bring their experience 
and expertise to bear resolving the 
RF coverage problems that you 
confront. In PCS, we are fine-tuned 
to your exacting product perfor- 
mance requirements. Depend on 
Celwave for problem-solving 
technology like the Celwave SMART 
System® an analog cell site sub- 
system that improves capacity and 
call quality; like rermote tuned 


combiners that eliminate the need 


for on-site tuning; like our new Micro 
BDA®, providing outstanding, highly cost-effective coverage; and like our new 


CELlite® panel antennas... streamlined, monolithic and amazingly durable. 
Celwave, your partner in PCS progress. 
When your specialists talk with ours, remarkable results are achieved. 


We listen intently. We respond quickly, Call us anytime. 1-800-CELWAVE. 


CELWAVE 


2 Ryan Road, Marlboro, NJ 07746-1899 * (S08) 462-1880 * Fax (908) 462-6919 DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
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3:1 time division supports 
premium digital voice quality 


Using an 8kbps vocoder, an integrated digital service delivers enhanced 
voice quality for wireless telephone calls. The service retains 6:1 time 
division for high-capacity integrated dispatch and paging. 


By David Wangrow 


In today’s high-demand wireless com- 
munications market, technologies must be 
evolved continually to meet customer 
needs, That is why, two years after intro- 
ducing the Integrated Digital Enhanced 


The 3-to-1 integrated digital service por- 
table serves as a two-way radio ... 


Network (iDEN) as a high-capacity in- 
tegrated digital service, we have intro- 
duced an optional enhancement that 
delivers premium-quality telephone in- 
terconnect communications. 

When we deployed the high-capacity 
integrated digital service as the first fully 
digital 800MHz system that integrates 
four wireless communications services for 
mobile workgroups (full-duplex telephone 
interconnect, voice dispatch, alphanu- 
meric paging and circuit data transmis- 
sion), the efficient use of spectrum was 
crucial. At the time, service providers 
such as Nextel Communications, McLean, 


Wangrow is director, iDEN Infrastructure Prod- 
uct & Release Management, Motorola Land 
Mobile Products Sector, Schaumburg, IL. 
Motorola manufactures a high-capacity inte- 
grated digital service under the name Integrated 
Digital Enhanced Network (iDEN). The 
company's 3-to-1 integrated digital service por- 
table handset is called the i370. 


and as a wireless telephone ... 


VA, held a relatively small number of 
800MHz frequencies. 

With this in mind, the integrated digi- 
tal service was designed to use a 6-to-1, 
time-division, multiple-access (TDMA) 
format that provides six communications 
paths per 25kHz radio channel. The inte- 
grated digital service system, based on a 
number of proven RF technologies, 
originally was deployed using a 
4.2kbps vocoder (voice coder) that 
samples and digitizes voice signals 
to allow six time slots per 25kHz 
radio channel. 


Over time, though, market condi- 
tions changed. Nextel, now the larg- 
est provider of integrated digital 
services in the United States, ac- 
quired additional 800MHz frequen- 
cies, freeing it to explore alternatives that 
not only offer spectral efficiency, but also 
enhanced digital voice quality. These mar- 
ket needs propelled the enhancement to the 
integrated digital service. 


Meeting customers’ needs 

In April 1995, we teamed up with 
Nextel to evaluate ways to improve the 
integrated digital service’s voice quality 
beyond its original design. These discus- 
sions ultimately resulted in our commit- 
ment to develop an optional vocoder en- 
hancement that would enable carriers to 


offer significantly enhanced audio quality 
where market conditions dictate and 
where spectrum is available. 

Pledging to develop the enhancement, 
called “iDEN 3-to-1,” within one year, 
our integrated digital service group de- 
fined the foundation for the new design. 
The 3-to-1 service uses a new TDMA vo- 
coder that reduces the number of voice 
slots allotted per 25kHz channel from six 
to three. The reduction in voice slots al- 
lowed the use of a new 8kbps vocoder. 
The 8kbps vocoder doubles the voice sam- 
pling rate of the existing 4kbps vocoder 
and improves the overall richness and 
tone of telephone interconnect calls. 
(See Figure 1 on page 20.) 

The 8kbps vocoder, when com- 
bined with advanced forward-error- 


and it displays paging messages. 


correction, achieves improved audio qual- 
ity, even in the most challenging condi- 
tions of low signal strength and high 
noise. Forward error-correction is a sys- 
tem of error control for data transmission 
that enables the receiving device to detect 
and correct bit errors. 

For two-way dispatch applications, of- 
ten called “instant conferencing” and 
“wireless intercom,” the integrated digital 
service continues to use six time slots to 
most efficiently use valuable RF spectrum. 

Given the reduced communication 
pathways of the 3-to-1 design, developers 


eee 
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THE 
LID’S 
OFF | 


Jammed-Up 
Repeater 
Networks 


Now convert your crowded UHF community repeaters 
into a subscriber-efficient trunking system. Thanks to 
SmarTrunk Systems, Inc., you can handie the change- 
over WITHOUT INTERRUPTING NORMAL SERVICE. 
SmarTrunk II isa fully compliant, digitally-based trunking 
system that can be installed in parallel with your current 
system while upgrade occurs. Most important, SmarTrunk II 


has a proven track record in thousands of systems world- Bonus Features Abound! 
wide. In fact, such key players as Motorola, Kenwood, * Supports individual calls, group calls and telephone 
Yaesu and Alinco have adopted SmarTrunk II as a low interconnect 


cost UHF trunking solution. 


The heart of the system, the SmarTrunk || Controller, 
offers such features as programmable call limit timers on 
a per user basis, radio kill for non-paying users, and the 


Up to 4,000. group or individual I.D.s per system 
Proprietary digital signalling eliminates non-paying radios 
¢ System privacy—other system users cannot eavesdrop 


Custom trunking logic boards are available for a wide * Supports gradual conversion from conventional to trunked 
range of mobile and portable radios. operation 
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had to ensure the infrastructure’s ability 
to support increased call traffic. Develop- 
ers decreased the power output of the new 
3-to-1 digital portable to 0.6W from the 
original |W 6-to-1 Lingo portable. The 
changes in power output and channel ca- 
pacity to the subscriber unit require modi- 
fications in network design to accommo- 
date increased frequency re-use patterns. 

With the potential for increased traffic, 
marketing and engineering teams needed 


EDX Si 


to determine whether additional cell sites 
were necessary. They considered issues 
such as market forecasts for subscribers, 
as well as the system's effect on the cov- 
erage area’s frequency plans and antenna 
locations. During beta testing of the inte- 
grated digital service 3-to-| system in 
Chicago during the first half of 1996, 
additional cell sites were installed to ac- 
commodate the anticipated increase in 
subscribers and frequency re-use. 


gnalPro: 


When You Demand a 
Full-Featured System 
sonal Tool for Your PC. 


Windows 95/NT 
GUI increases 


| functionality and 


makes 

EDX SignalPro 
_ simple and 
intuitive to use, 


ae! even in the 
' 


hen you can't sacrifice 
features or perfor- 
mance, you'll want 
EDX SignalPro™ This 
comprehensive tool for wireless 
system design takes PCs where 


The Microcell 3D 

Ray-Tracing Module 

features 

innovative 

propagation 
modelin 

capabilities that are 

not available 

anywhere else— 

at any price. 


they've never gone before. 


planning tools to your PC. 


Unlike cellular-only planning tools, 
EDX SignalPro offers the most 


Designed from the ground up 

to take advantage of 32-bit Windows” 
95/NT, EDX SignalPro is a break- 
through software package that brings 
the features of workstation-based 


field ona 
notebook! 


PCS/Cellular System Design 
Module you can do system lay- 
out, frequency planning and per- 
formance analysis for AMPS, 
GSM and CDMA systems. The 
Microcell 3D Ray-Tracing Module 
offers leading-edge capabilities 
for indoor and outdoor digital 
system design using signal 
strength and time dispersion 
analysis. 


EDX SignalPro for Windows 
95/NT is the latest achievement in 
a long line of firsts from EDX 
Engineering—for more than 11 
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advanced propagation models avail- 


able to predict performance for both 
area-wide and point-to-point link 
systems. The tool can be used for a 


vast assortment of one-way, two-way 


and wireless local loop systems 
operating in the 30 MHz to 40 GHz 


frequency range (up to 100 GHz with 


the optional Microcell 3D 
Ray-Tracing Module). 


The powerful capabilities of the stan- 


dard EDX SignalPro package are 
enhanced with two specialized 
optional modules. With the 
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years a pioneer in the field of 
communication engineering 
software. 

Contact us today for more infor- 
mation on EDX SignalPro. 


EDX Engineering 
| N CC OR PORA 

Tel: (541) 345-0019 
Fax: (541) 345-8145 
e-mail: info@edx.com 

web: —http://www-edx.com/ 
P.O, Box 1547 

Eugene, Oregon 97440 USA 


iDEN 3:1 


iDEN 6:1 


25kHz 


4 kilobit vocoder 8 kilobit vocoder 


Figure 1. TDMA channel width comparison. 


We applied key quality control con- 
cepts at all stages of development and 
deployment to meet goals for integrated 
digital service 3-to-1 under the tight time 
frame. Special teams were formed to ad- 
dress a number of issues including voice 
quality, RF propagation, network perfor- 
mance, handover optimization, and de- 
ployment logistics and planning. We 
implemented a rigid “Q-Gate process,” 
which consisted of establishing a series 
of required quality gates, or scheduled 


During the first half of 
1996, we conducted lab 
and field tests of 
integrated digital service 
3-to-1 that were among 
the most extensive in our 
company’s history. 


check points, that had to be passed before 
advancing to each product development 
stage. Another quality control process, 
called the Quality Research Survey (QRS) 
approach, allowed engineers to resolve 
software issues during lab and field tests. 

After completing the documentation 
and design work needed for the 3-to-1 en- 
hancement, a beta application and first 
office application were completed in 
March 1996. The general market release 
was completed on time. as initially prom- 
ised in April 1995. (See Table 1 on page 
22.) 


Testing and user satisfaction 

During the first half of 1996, we con- 
ducted lab and field tests of integrated 
digital service 3-to-] that were among the 
most extensive in our company’s history. 
A series of mean opinion scores (MOS) 
tests were conducted with men, women 
and children who listened to voice 
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Salt Lake City, Utah 


EA Your Total Source: 


Equipment and Supplies for the Wives Comino iy < 


*Complimentary to qualified service organizations. 61996 TESSCO Technologies Incorporated, 


“T’VE NEVER SEEN SUCH A 
COMPLETE SELECTION.” 


13,000 Products. 
Over 170 Manufacturers. 
1,000+ Pages. 


When it comes to equipment and supplies 
for wireless communications, we wrote 
the book. Literally. 


More than a catalog, our Buyer’s Guide is 
easy to use and fully indexed with com- 
plete specs and guaranteed pricing buill 
right in. 


Simplify your life. Contact us today 
via phone, fax or an 
the Internet to 
reserve your 
complimentary* 
copy of the 
wireless industry 


standard. 


Now available 
24 hours a dav, 
7 days a week. 


TESSCO 


34 Loveton Circle 

Sparks. Marylana USA 21152-5100 
800-472-7373 USA, Canada, Mexico 
410-472-3200 

410-472-7575 Fax 
http://Awww.tessco.com 
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samples received 
on 3-to-] and 6- 
to-I handsets, as 


well as other 
wireless devices. 
The audio 


samples were re- 
corded in a ve- 
hicle traveling in 
a 100-mile area 
using an “acous- 
tical ear” that 
was attached to 
the portable unit. 
An independent 
testing agency 
for digital audio 
testing scored the 
audio samples on 
digital audiotape. 

The results ex- 
ceeded expecta- 
tions. The 3-to-1 portable repeatedly 
ranked us high in audio quality as other 
digital alternatives, and often even better. 


Photo 1. Motorola’s In- 
tegrated Digital En- 
hanced Network (iDEN) 
3-to-1 portable is called 
the i370. 


6-to-1 performance improvements 
While developing the 3-to-1 enhance- 
ment, we worked to significantly improve 


Table 1. iDEN voice quality enhancement, 
development and implementation schedule. 


ACTION TARGET STATUS 
Motorola agreed to 4/4/95 


enhance IDEN 
from 6:1 to 3:7 


complete 


6/1/95 


Technical requirement 
document complete 


complete 


2/2/96 
3/1/96 


Beta office application complete 


First office 
application (FOA) 


General market 
release 


complete 


4/30/96 complete 


Begin commercial 6/30/96 


roll-out (Nextel) 


complete 


the performance of the original integrated 
digital service technology. Through a se- 
ries of major software loads to infrastruc- 
ture and subscriber equipment. as well as 
system optumization, 6-to-] networks now 
perform on par with other wireless digital 
systems in the key areas of dispatch voice 
quality, system reliability and system 
access. (See Table 2 above right.) 

The 6-to-] system continues to be com- 
mercially available and implemented 


The Rugged 800-900 MHz Amplifiers 
VoCom Products 


FEATURING: 


¢ Proven Heavy Duty Cycling Designs. our 


amplifiers are designed for continuous duty cycling. Cooling 


fans are included. 


® Guaranteed Quality. Backed by a 5 year warranty on our 


Motorola transistors. Two years on other parts and labor. 


“ Competitively Priced. cau factory for price list. 


VoCom Products Company, L.L.C. 
800 USA MADE rx 
800 872 6233 
Fax: 847 923 9078 
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Table 2. iDEN 6:1 system performance. 
May 1996 


« System reliability 

— system. down time (software) 
© System access 

— daily blocked 

® Voice quality 

— dispatch rated “good/excellent’ 


=0.03% 
<2% 
85% 


around the world. Carriers in international 
markets often view the 6-to-1 alternative as 
favorable because it takes maximum advan- 
tage of fragmented. scarce RF spectrum. 


New generation of products 

Today's customers expect greater port- 
ability and smaller products, so we devel- 
oped a pocket-size digital portable as the 
first 3-to-[ subscriber unit that integrates 
three communication services. (See Photo 
| above left.) This multiservice unit, 
weighing just over eight ounces, is about 
half the size of existing integrated digital 
service subscriber products. It is the small- 
est, Most compact unit on the market today 
performing telephone interconnect, voice 
dispatch and alphanumeric paging services 
in one device, using a common platform. 
A mobile unit has been introduced to aug- 
ment the line of 3-to-1 products. 


Future of integrated digital service 

With the commercial introduction of 3- 
to-1 technology in June 1996, carriers 
have a choice of technologies based on 
their needs. Throughout all stages of de- 
velopment and testing, we maintained 
baseline performance criteria and compat- 
ibility between 6-to-!] and 3-to-1 tech- 
nologies. The 3-to-] enhancement deliv- 
ers voice quality for telephone communi- 
cations that is equal to or better than any 
other wireless digital communications 
alternative. 

About 2.500 integrated digital service 
cell sites are in operation. They have the 
capacity to serve more than one million 
subscribers worldwide. More than a 
quarter-million integrated digital service 
subscriber units also are in use. 

Integrated digital service is the tech- 
nology of choice for numerous wircless 
service providers, including Nextel and 
Auanta-based Southern Communications 
in the United States. as well as carriers in 
Canada, Japan. Israel, China, Singapore, 
Colombia and Argentina. In June 1996, 
Nextel announced a commitment to pur- 
chase $117 million worth of additional 
integrated digita] service equipment, al- 
lowing it to deploy the 3-to-] capability 
in test markets including Chicago, De- 
troit, Denver, Atlanta and Boston. 

iB} 


OINT. CLICK. ORDER. 
ANY QUESTIONS? 


Introducing TESSCO Magic™ 
The revolutionary new buyer’s 
guide and procurement 
software for your PC. 


It’s easy. Just point and click for complete 
information on our entire selection of 
more than 13,000 wireless products from 
over 170 manufacturers. Compare pricing 
and specifications, build an order, calcu- 
late destination & handling charges, even 
transmit your order instantly any time of 
the day or night. 


TESSCO Magic™ It’s the fastest, easiest 
way to find and purchase everything you 
need. And only 
TESSCO has it. 
Contact us today via 
phone, fax or the 
Internet to reserve 
your complimentary* 


copy. 


Now available 
24 hours a day, 
7 days a week. 


TESSCO 

34 Loveton Circle 

Sparks, Maryland USA 21152-5100 
800-472-7373 USA. Canada, Mexico 
410-472-3200 


410-472-7575 Fax 


http://www.tessco.com 


“Complimentary to qualified service organizations. ©1996 TESSCO Technologies incorporated. Windows is a trademark of Microsoft Corp. 


Battery basics for mobile 
communications power backup 


Batteries are an often-overlooked element in today’s mobile communications 
uninterruptible power supply (UPS) system. As technologies become 
increasingly sophisticated, so too must the batteries inside every UPS. 


By Kalyan Jana 


Power loss in a mobile communica- 
tions system can be disastrous for a busi- 
ness or organization relying heavily on 
such service, Whether it be the loss of 
two-way-radio service at a small busi- 
ness or an airport radiopaging system 
going down, operations can come to a 
sudden halt without mobile communica- 
tions capabilities. Fortunately, today’s 
high-performance rechargeable batteries 
keep their systems operating without in- 
terruption when traditional 
power sources fail. 

In recent years, techno- 


teries are now distributed throughout the 
mobile communications network in rug- 
ged and remote environments where con- 
trolled temperatures are simply impos- 
sible. More mobile communications func- 
tions are moving out of the central office 
and into the field, taking their need for 
high performance battery back-up power 
with them. 

Batteries using pure-lead, thin-plate 
technology can perform better in both 
high- and low-temperature situations 
than traditional lead-acid, thick-plate 
technology. 


and 1s an important consideration. A bat- 
tery can more fully discharge and re- 
charge its power when it contains thinner 
plates (and thus additional plates and 
greater surface areca), When temperatures 
drop, a battery with thinner plates can 
recharge quickly, whereas a battery with 
thicker (and thus fewer) plates takes 
longer to recharge. This becomes critical 
in common emergency situations. such as 
long-term power outages. A company will 
typically need to quickly recharge remote- 
site batteries with a gas-powered genera- 
tor to quickly return the back-up system 
to its full ready status, 
Batteries with thinner 


logical advancements in 
the industry have pro- 
gressed at a skyrocketing 


plates mean the size and 


weight of the battery can be 


reduced. At discharge rates of 
less than 30 minutes, size and 


pace. With these new 


technologies, the require- 


weight can be reduced by as 


much as 30% compared to 


ments of uninterruptible 


power systems (UPS) and 


batteries with thicker plates. 
This is an important consid- 


the batteries that power 


them have become more 
crucial and demanding. 
Considering the tremen- 
dous amount of critical 
data traveling over com- 
munications lines today, 
having the highest perfor- 
mance battery inside a 
UPS is pivotal in avoiding 
power disasters. 

Today’s battery performance require- 
ments for this industry include: 

pm Extreme temperature capability — 
Instead of being pampered in an environ- 
mentally controlled location, back-up bat- 
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Jana is western product support manager at 
Hawker Energy Products Inc., Warrensburg, 
MO. The company makes the pure-lead, thin- 
plate technology described in the article using a 
proprietary and highly automated manufactur- 
ing process (the Genesis and Cyclon batteries). 


AMBIENT TEMPERATURE, °C 


Figure 1. The temperature effect on pure-lead rechargeable battery life in 
standby applications. 


At high temperatures, the chemical re- 
action in a battery that causes aging (grid 
corrosion) is accelerated, Pure-lead tech- 
nology resists this chemical reaction more 
effectively than conventional lead-acid, 
thus allowing a battery to have a longer 
service life. In communications applica- 
tions, a battery with long service life 
means fewer replacements and greater 
reliability. (See Figure 1 above.) 

At low temperatures, the ease at which 
a battery discharges and recharges its 
power depends on its internal resistance 


eration because space is at a 
premium in almost all unin- 
terruptible power supply 
(UPS) locations. 

b> Fast recharge capability— 
Even in controlled situations 
where a depleted battery im- 
mediately begins charging 
when regular power is re- 
stored, it is crucial that the 
battery recharge quickly to prepare for 
any further outages. A battery with more, 
thinner plates can recharge rapidly. A 
battery with fewer, thicker plates takes 
longer to recharge, which increases the 
tisk of the battery not being ready for its 
next disaster-avoiding duty. 

When recharging batteries quickly, 
overcharge resistance becomes a big con- 
cern. To avoid overcharge resistance, a 
battery must use a blend of chemistry and 
design to recombine the gases formed 
within the battery cell during overcharge. 
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Built To 
Per tori. 


RUGGED, COMPACT 
RADIOS WITH THE 
LOUD, CLEAR AUDIO 
AND EASY USE YOU 
NEED FOR JOB SITE 
COMMUNICATIONS. 


Kenwood designed the 
tough TK-260/360 
portables to be simple to 
operate and lightweight. 
The durability of these new 
four-channel, VHF/UHF 
handhelds is enhanced by 
long battery life and unique 
features for the price class. 


The new TK-762K/862K 
mobiles are only 5 !/2'° wide 
to fit in most vehicles. These 

heavy-duty two-channel 

mobiles have a bright 
display and offer horn alert 
and public address. 


Kenwood engineered these 
affordable radios for solid 
performance, with strong, 

crisp audio, simple controls 

and a complete range of 
heavy duty accessories. 


Call Kenwood for high 
quality, easy-to-use radios 
at the right price. 
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Demand 
Performance 


Today's busy professionals not 


only expect maximum performance 
from their antenna, they demand it. 
And no other on-glass antenna on 
the market can out perform 
Larsen’s patented KG, 

Our low impedance antenna is 
designed for efficient signal transfer 
with radiating circuit outside the 
vehicle. And the KG’s precision cir- 
cuit board provides the consistency 
and reliability that you can always 
count on, 

With the smallest footprint in 
the industry, in fact 16") smaller 
than other cellular antennas, 
Larsen’s KG provides superior per- 
formance as well as a low profile 
design, 

For performance you can count 
on, call Larsen toll free at 800-426- 
1656 (USA) or 800-663-6744 { Canada). 


(\Larsen 
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& Maintenance-free With a 100% 
maintenance-free battery, sometimes 
called “fit and forget,” a mobile communi- 
cations company spends no time or money 
maintaining the battery. One attribute that 
makes a battery particularly maintenance- 
free is hardened, copper-alloy terminals 
that eliminate the need for periodic retight- 
ening. Not only does this eliminate main- 
tenance, but UPS designs can be simpli- 
fied because batteries no longer have to be 
regularly accessible for service. 

& Reliability — As noted earlier, reli- 
ability is a big concern for batteries used 
in mobile communications applications, 
Battery backup requirements may be 
greater in remote installations because they 
often are more vulnerable to utlity power 
loss than central offices. It also may take 
more Ume to restore power in remote loca- 
tions where back-up generator support is 
unlikely to be readily available. 

Pure-lead technology effectively resists 
the natural chemical reaction that causes 
battery aging. Pure-lead batteries have a 
longer service life and can complete more 
cycles of discharging and recharging. 

pm Safety — Backup batteries found in 
traditional office environments and cen- 
tral stations also present certain safety 
concerns that must be addressed. Two of 
these concerns are Mame retardancy and 
the ability to install batteries close to 
sensitive electronic circuits. 

It is important to use a battery that is 
packaged in a flame retardant, UL 94-VO 
rated case. A flash arrestor is a desirable 
safety feature. The term valve-regulated 
lead acid (VRLA) identifies such a battery 
equipped with mechanical safety vents that 
can open under excessive overcharge. 

& Recovery from overdischarges — An 
important capability of any rechargeable 
battery used for backup power in a mobile 
communications application is its recoy- 
ery from overdischarge. Overdischarge 
occurs when a battery is left in a dis- 
charged condition for an extended ume. 
This creates a phenomenon called fter- 
nal sulfation, which can cause permanent 
damage to the performance of conyen- 
tional lead-acid rechargeable batteries, 

Fortunately, the addition of tin to pure- 
lead technology offers greater protection 
against performance loss due to sulfation. 
In fact, pure-lead technology meets the 
stringent requirements of the German 
DIN® Standard for overdischarge recovery. 


New applications for batteries 
As technological advancements in the 


“Deutsche Industrie Normeniuusschus, or 
German Industry Standard. 


mobile communications industry continue 
to provide new services and expanded capa- 
bilities, the necessity for high-performance 
batteries will increase. Two particular 
applications on the horizon—utility me- 
tering and security systems—pose inter- 
esting new requirements for back-up 
power systems and their batteries. 

> Wireless utility metering — Not only 
can wireless utility metering save the 
utility and its customers money, it al- 
lows more data to be collected. This 
additional data includes load profile, 
time-of-use metering, demand metering 
and immediate power interruption infor- 
mation. Meanwhile, the system must use 
a high-performance UPS and recharge- 
able batteries to back up this valuable 
data. 

Wireless utility metering starts with a 
small module that plugs into the meter 
and collects data on the customer's power 
use. Every five minutes, the module trans- 
mits the data via radio waves to a small 
computer mounted on a utility pole. One 
of these computers collects data from 
meters within a quarter-mile radius. 

The computer then uses a different ra- 
dio frequency to pass the data on to a base 
station no more than nine miles away. The 
base stations send the data to the utility 
via microwave, fiber-optic cable or dedi- 
cated phone lines. 

p> Wireless security and fire alarm sys- 
tems — Another new application for bat- 
tery backup in mobile communications is 
wireless security and fire alarm systems. 

In the remote location where neither 
power nor phone service is available, (or 
in the event power, phone service or both 
are cul to a home or business), the secu- 
rity and fire alarm systems must operate 
normally. Under this condition, the high- 
performance rechargeable batteries and 
the UPS are critical. 


Conclusion 

Batteries are an often-overlooked ele- 
ment in today's mobile communications 
UPS system. As technologies become 
increasingly sophisticated, so too must 
the batteries inside every UPS. The ever- 
increasing amounts of data traveling 
across mobile communications lines de- 
mands that high-performance batteries 
be specified. Far too many disasters 
have occurred when not enough consid- 
eration had been given to using batter- 
ies specifically built for each particular 
application. Pure-lead batteries offer the 
critical backup power necessary for 
mobile communications products and 
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“I never opened the manual for my HP 8920A.” 


Either the new HP 8920A RF Commu- 
nications Test Set is easy to use, or 
the people who use it are particularly 
intuitive. 


We can't vouch for the latter, but 
there’s a lot we can offer about 


the former. Like what, you ask? Like 
the fact that virtually every RF test 
you'll ever need to do is available at 
the push of a front-panel button. 

The result? You get your job done 
faster. And better. Because the 

HP 8920A provides high-performance 
spectrum analysis, built-in encode/ 
decode capabilities for paging and 


trunking, and easy-to-use software for 


fast, repeatable, documented results. 


Speaking of pushing buttons, just 
push 1-800-344-3802 and ask for 
Ken or Charlie. They're two 
seasoned vets who can answer all 
your questions. They can also give 
you the details on how to get the 
HP 89204 for under $12,500. 


The HP 8920A — the end of manual 
labor. 
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Latest Enhancements 

* Variable frequency notch filter 
for SINAD (300 Hz to 10 kHz) 

© 5% power measurement 
accuracy 

¢ Signal/noise ratio 
measurement 


¢ Adjacent channel power 
measurement 


There is a better way. 


LG; 


HEWLETT” 
PACKARD 
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Installing radios 
in street sweepers 


When installing communications equipment in sweeper vehicles, take extra 
care to protect the power leads and connections. Plan the installation for 
radio use from either side of the sweeper. 


By Donald E. Koehler 


Another “invisible” service vehicle, 
often seen but almost ignored, ts the ubiq- 
uitous sweeper truck. These purpose-built 
vehicles are a collection of different sys- 
tems, and they come in two general types, 
open loop and closed loop. Both may be 
equipped with communication systems. 
The following information explains how 
each system works and suggests strategies 
for installing radio equipment in each, 


Open loop 

Open loop sweeper systems are com- 
plex machines. Inside the shell at the back 
are a drive engine, water tank, conveyer 
belt, waste capture bin and several pow- 
ered brushes. A complex hydraulic drive 
and control system orchestrates these 
parts to clean a wide variety of surfaces 
efficiently. As the sweeper moves down 
the road, water. pumped under pressure, 
is emitted from directed spray heads to 
wet the surface. Powered side brushes 
force loose material to the center line of 
travel. where a large brush in the rear 
moves the material up and onto a con- 
veyer belt. 

This belt conveys material to a collec- 
tion bin. The bin can be raised above the 
bed of the sweeper as much as 20 fvet to 
allow tipping the bin and emptying it into 
a dump truck. This complex process is 
powered by a rear-mounted engine. 

The open loop refers to the collection 
bin being open to the air: no real dust 
control is provided. 


Closed loop 
The closed loop system also wets the 
road surface and uses powered brushes to 


Koehler is the owner of Communication Spe- 
cialties. Anchorage. AK. 


move loose material to the center line of 
movement. At this point. a high-powered 
vacuum pulls the material into an enclosed 
container, which is normally dumped in a 
controlled area. Control of dust and par- 
ticulate matter is the big plus in this type 
of system. A second engine powers the 
brushes and a fan, What does all of this 
mean to the installation technician? Plenty! 


——— 


There are two steering wheels in each system, 
so the driver must have access to common 
controls from either side of the vehicle. 


Both systems have extensive hydraulic 
power and control systems. This means 
that the forward-hinged operator's cab 
and the area under it and the frame are 
stuffed with piping. Further, the 
operator's cab has two steering wheels 
and a center-mounted drive engine cover. 
The roof of the cab usually supports a set 
of clearance lights and, if the sweeper is 


used at an airport, a set of strobe lights. 
Fortunately. the vehicle's batteries usu- 
ally are located in an accessible. frame- 
mounted box. With some planning, in- 
stalling radio equipment actually can be 
simple. 

For best results. assume that the driver 
will use both operator positions on a regu- 
lar basis. Because the cab tips and the 
propeller-drive-engine cover ts center- 
mounted, possible locations for the con- 
trol head. the transmit-reccive (TX/RX) 
unit or both are limited. Mounting the 
control in the center of the cab ceiling 
often works well. ] am reluctant to mount 
heavy TX/RX units on the ceiling of a 
cab, for safety’s sake. If your TX/RX unit 
does not have a remote head, try mount- 
ing it on the rear wall of the cab. with the 
controls facing up. In either case, an ex- 
tended-length mic cable should be ordered 
and installed. 

The speaker can be cciling-mounted in 
the center rear of the operator's cab. 
These trucks are noisy, so consider sepa- 
rate speakers if the operator indicates a 
problem hearing the radio. This portion 
of the installation yields to a simple solu- 
tion, and the power and antenna cable runs 
should be almost as easy. 

Mounting the antenna on the roof, away 
from strobes and clearance lights, is al- 
most always preferred. Glass-mounted 
antennas are another good choice. with 
the added bonus of no holes in the roof. 

Installing the power leads, on the other 
hand. could prove to be a bit more diffi- 
cult. Because the cab tips forward. two 
problems may occur. one with the power 
leads, and the other with the power itself. 
As you route the power cable. be sure that 
any slack that forms in the cable when the 
cab closes is protected from damage. A 
simple loop of rubber or a small spring 
will help to keep these wires under con- 
trol. Protect this cable run from chafe. and 
keep it away from the hydraulic lines 
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‘in remote site, continuous power and VSWR moni- 


CELLGUARD 8450 from Lockheed —_ via internal microprocessor and RSA85 bus 
hart the only cost-effective approach to accurate control. SE See 


on-site: ‘monitoring. It gives the cellular, SMR and ees 
; * Independent low power and software definable. 
paging i industries everything you’ve been looking for eee | : 


tates and haven’ been able to get until now. 


» Measures both transmitted and reflected 
power vith h guaranteed accuracy ¢ of +-0.1 dB over 


SS 


or multiple carriers or modulations. 


‘e/Actundtely measures VSWR from 1.07 to 3.00 
on a continuous range hates. 


-True RMS powet m measurement; jie one 


| “Pensa ram, pods SARs eae : Ae Sug eee: 
_ to query, oF transmits data continuously -  LOCKHEED MARTEN 
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Mounting the control head In the center of the 
cab's ceiling often is the best choice. 


because the piping can become quite hot 
while the machine is in use. You cannot 
count on the vehicle body to provide a 
ground return path from the equipment. To 
ensure a solid power supply, run both a 
positive and negative lead directly to the 
battery. Check the battery voltage while 
the system is running, just to be sure. 
As always, fuse both sides of the power 
cable and use a low-voltage cutout or a 
magnetic switch to protect the communi- 
cations equipment from motor-induced 
transients. Generally, using the battery 
that supports the rear-mounted subsystem 
engine is a bad idea, This subsystem’s 
voltage regulation may not be as good as 
the propeller engine’s system. Cover all 


New! 22 Amp Desktop 
Supply 


@ Auto Reset 

@ Super Quiet 
@ 6" x 5.5" x 3.5" 
@ Less than 3 Ibs. 
@ ESD Safeguard 


@ 110/220 Switchable 


Access to battery power in sweepers usually 
is excellent. Be sure to protect battery con- 
nections with a waterproof coating. 


connections with a coating to protect them 
from wet or flying material. Check all of 
the wiring often for corrosion, abrasion 


@ Thermo Cooling Fan 
@ AC/DC Line Filtering 


@ Illuminated Power Switch 


@ MOV Line Input Protection 


@ Overvoilt/Current Protection 
@ 22 Amps Continuous Output 


7, 11, 15 Amp Models Also Available 
All Continuous Rated 


DuraCommTPS Power Supplies 


Kansas City, Mo. 


Or contact your Communications Distributor 
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Antennas that are mounted on the roof must 
be clear of the strobe lights. 


and heat damage. Record all wiring and 
fuse sizes in the vehicle maintenance 
records. 

To make the installation process easier, 
raise the waste bin fully to permit better 
access to all areas of the frame. With the 
cab tipped up, too, the installation goes 
faster. Caution: make sure all mechantcal 
locks are in place and operational, Even 
when empty, the waste bin weighs enough 
to cause the hydraulic lines to bleed back 
through worn block valves. Do not take 
chances with safety, If you are in doubt, 
have a vehicle maintenance technician 
show you how to set the safety locks and 
check to be sure they are working prop- 
erly. Never work on a system unless the 


Voice Paging « 
Scanning Monitor 


ww? Channel with Monitor Scan 


- User Selectable Priority 
Program up to 3 Individual 


Addresses on Each Channel 
No Reeds - Major 2-Tone 
Formats: PC Programmable 
[W Decode on Bath Channels 
Auto or Manual Reset 
W Vibrator Option with Message 
Alert - Low Battery Alert 


[AA Cell ot Nickel Cadmium 
Packs - Charger/Amplifiers 


The New Voice in 2-Tone Paging 


DuraComm Corporation 


Call Toll Free 1-800-467-6741 
Fax 816-741-7499 


CONNECT WITH THE BEST 
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¢ Ultra directive high performance microwave 
parabolic antennas 


* Dual polarized / single polarized microwave 
parabolic antennas 


¢ Standard series /low VSWR microwave 
parabolic antennas 


¢ 2 GHz Coaxial feeds 
* 3 to 23 GHz waveguide feeds 


« FLEXWELL’ coaxial cables, elliptical waveguides, 
and rigid transmission lines 

¢ Coaxial cable and elliptical waveguide R.F connectors 

« Installation accessories 

Pressurization equip ment Visit us at Wireless World Expo, Booth 4630-632. 
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~Nignismitter 
and tracking 
receiver for. 
RSSI, BER 

& multipath 
analysis: 


The transmitter 

uses Direct 

Sequence 

modulation 

with user-selectable 

chip rates between 1 Mbit 

to|5 Mbit/sec (including Qualcomm 
rates), PN code lengths up to 2°-1 chips, user programmable PN generator 
polynomials and code lengths, as well as dual code generators. All functions 
are\programmable via-an.internal telephone modem for full remote control. 
The\receiver link includes four power calculators and an 8 channel 
differential GPS navigation system. Data is collected and displayed on 

a color’ screen and stored on a PCMCIA memory system for post processing. 


BERKELEY 
VARITRONICS 
SYSTEMS 
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HIGH Q FILTERS 


NOTCH AND BANDPASS 


YOUR 
COMPLETE: 
DIGITAL 
MODULATION 
SOLUTION 


The Duet is one of many 
exceptional design solutions from 
Berkeley Varitronics Systems. 
Call today for more information: 


1-908-548-3737 


¢ Low loss 

¢ Broad frequency range 
30-950 MHz 

e Single, double & triple cavities 
for spot or wider band 
attenuation 

* Excellent power 
handling & 
temperature stability 

° Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


MEC 


MICROWAVE FILTER COMPANY | 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 * 315-437-3953 

FAX: 315-463-1467 
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Here are two possible locations for glass- 
mount antennas. 


bin is empty and free from contaminates 
that may be toxic. Check with the opera- 
tions supervisor if there is any doubt, 


Static noise 

One last issue may not be a problem in 
all areas of the country. While the 
sweeper system is operating, slatic (sys- 
tem noise) can be generated—depending 
on the material moved and climatic con- 
ditions. Should this type of static become 
a big problem, a simple, stiff, grounding 
strap may be all that is needed for a cure. 
If static persists, the source may be one of 
the drive belts, the conveyor belt or ma- 
terial movement within the waste bin. No 
easy cure exists if all the subsystems are 
within normal limits or if extremely dry, 
fine material is being recovered. Gener- 
ally, though, static noise is a short-term 
problem determined by recovered materi- 
als. Work with the vehicle maintenance 
technicians to check drive and conveyor 
belts because these are dangerous when 
in operation. 

Installation of communications equip- 
ment in sweeper vehicles can be straight- 
forward and simple, as long as you take 
care to protect the power leads and con- 
nections. Making it possible to use the 
radio from both sides of the sweeper ne- 
cessitates longer mic cables and careful 
placement of speakers and control heads. 
Unusual noises may be generated by static 
from swept materials or sweeper sub- 
systems, in which case working with 
maintenance personnel is the key to re- 
solving the problem safely. The final pro- 
fessional touch in an installation is re- 
cording the installation details in the ve- 
hicle maintenance records. 

Thanks to Fred Rochelle and Dwayne 
Aldridge from the Municipality of An- 
chorage fleet services division. Also 
thanks to the 3rd Wing, Elmendorf AFB, 
Civil Engineering Squadron. a 


WHERE ONE GREAT IDEA 
MEETS FIVE GREAT MICROPHONES. 


movunnun SYSTEM | 
SHURE’S MOBILE MICROPHONE AND 
MODULAR CORDSET SYSTEM. 
Shure’s ModuLink System 1 offers four handheld microphones and one 
base station microphone designed ta meet your particular ge 
requirements. All Modulink microphones combine ease-of-use, state- 
ofthe-art features, quality, and economy. 


CONNECTION AND CORD 

REPLACEMENT IS A SNAP! 
The key to the Modulink system is the 
innovative modular cordsets, which allow our 


microphones to quickly connect to virtually all 

popular radio transceivers — without any hard-wiring. sll a cord fail, 
it con be replaced in thirty seconds, even in the field. Simply unplug the 
foiled cordset and snop in a new one. You save technical service time, 
eliminate downtime and drastically reduce inventory costs. 


BUILT TO PERFORM AND BUILT TO LAST. 


All ModuLink handheld microphones feature TopTalk Sound Channels™ 

for dear communication, a Million-Cycle Plus® leaf switch for langer trouble: 
free use and an Armo-Dur™ case for durability, The Base Station microphone 
also features a MillionCyde Plus leaf switch ond is built just as tough. 


For more information on Shure Modulink microphones, cordsets and 


compatible transceivers, call 1-800-25-SHURE. 
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FCC RF exposure standards: 
Answers and questions 


Bowing to Congress, the FCC has set standards for regulating the level of RF 
radiation to which the public (as well as others who are expected to be aware of the 
risk) is exposed. Some burden of compliance is likely to fall on the radio licensee. 


By Robert H. Schwaninger Jr. 


After years of study, and round upon 
round of comments, the FCC has finally 
released its Order on the environmental 
effects of radio-frequency (RF) radiation 
(not coincidentally, before the deadline 
created by Congress). The Order creates 
standards for allowable field strength and 
RF absorption levels by humans. (Report 
and Order in ET Docket No. 93-62.) The 
decision answers many questions while 
creating even more, 

Although the FCC’s Order is long on 
discussion, it is short on clear definitions 
in many areas, making comprehension 
and application difficult. | will attempt to 
provide some guidance, while admitting 
that no RF environmental engineer helped 
with this writing. Apologies to the white 
lab coat boys everywhere. 

In my defense, the FCC also deferred 
to the Environmental Protection Agency 
(EPA) and the Food and Drug Adminis- 
tration (FDA) in the Order. The FCC 
claimed that it did not want to be involved 
in health and safety issues, but it acknowl- 
edged its responsibility in setting forth RF 
exposure guidelines. 

If the following information lacks any 
necessary specifics, please be patient. The 
Order refers to the future FCC Office of 
Science and Technology OST Bulletin No. 
65 again and again as the document that 
would set forth the approved methods of 
testing and reporting measurements. There 
are answers to questions beginning with 
“what,”” but few that explain “how.” 


Standards 
The FCC used the standards set forth 


Schwaninger, MRT's regulatory consultant, is a 
partner in the Washington, DC, law firm Brown 
and Schwaninger. He is a member of the Radio 
Club of America. 


by ANSI/IEEE (C95.1-1992), which cre- 
ated maximum permissible exposure 
(MPE) limits for electrical and magnetic 
field strength and power density for 
transmitters operating between 300kHz 
and 100GHz. The MPE limits were in- 
tended to set standards for exposure quan- 
tified by the specific absorption rate 
(SAR). Stated simply, the MPE was in- 
tended to limit the amount of energy per- 
missible for exposure to human tissue and 
absorbed over time; therefore, the stan- 
dards consider power density, pulse dura- 
tion, distance, tissue weight and exposure 
opportunity. 


The FCC allows higher 
levels of emissions when 
the people who may be 

exposed should be aware 
of the potential dangers. 


Focusing on the last of these criteria, 
the standards differentiate between “oc- 
cupational/controlled” environments and 
“seneral population/uncontrolled” envi- 
ronments. Again, stated simply, the FCC 
allows higher levels of emissions when 
the people who may be exposed should 
be aware of the potential dangers, such 
as radio equipment workers and site op- 
erators. Members of the unknowing gen- 
eral public are provided with greater 
protection, presumably because they 
would not make an informed choice to 
be exposed to RF radiation sources. In 
law, this is called “informed consent.” 
Telecommunications workers have 
given it, and the public hasn‘t. 


Briefly, the standards are as follows: 
For occupational/controlled environ- 
ments, the MPE is 0.4W/kg averaged over 
the whole-body and spatial-peak SAR not 
exceeding 8W/kg averaged over | gram 
of tissue. For general population/uncon- 
trolled environments, the MPE is 0.08W/ 
kg averaged over the whole-body and 
spatial peak SAR not exceeding |.6W/kg 
averaged over | gram of tissue. If you 
want to try this measurement at home, 
remember the gram of tissue has to be in 
the shape of a cube, according to new FCC 
rule 2.1093, 

Fortunately. the rule does not require 
that you actually use a cube of tissue in 
making your meusurements. The new 
Tules accept contputational models to 
demonstrate compliance. If you are as 
inept as I in carving the Thanksgiving 
turkey, this mathematical substitute ts 
welcome! 


Compliance for mobile units 

Most of the compliance burden with the 
new standards falls on equipment manu- 
facturers. The most-affected manufactur- 
ers are those that produce mobile and 
portable equipment used near the bedy, 
such as cellular phones, personal commu- 
nications services (PCS) mobile equip- 
ment and enhanced specialized mobile 
radio (ESMR) devices. Compliance with 
the new rules will be incorporated into 
the equipment authorization process. 

Although the FCC does not require 
manufacturers to recall units or even to seck 
reauthorization of previously approved 
equipment. future authorizations will be 
tied to demonstrating compliance with the 
new standards. Therefore, two-way radio 
shops and carriers can assume that equip- 
ment they put on the street bearing FCC 
approval also complies with RF environ- 
mental concerns. 

Even so, the FCC has created at least 
two categories of this equipment, figh- 
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Multiple choice tests. 


Whether you're testing two-way re — 
Ti 


radios, pagers, cell phones or cell sites, ake the Motorola Multiple Choice Test 2 What do you usually test? 


Motorola Communications System H Fax your completed test to us today-and become ; ie array 2 a 7 Ha hn i 
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SECURENET™ digital radios today, : ; ; © 2-6 months (HB) O More than a year (HD) 
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. : ( cone else iEB) 
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© The R-2660 with 3:1/6:1 iDEN™ test i 
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MasterCard or O The R-2670 with ASTRO®, iDEN™, Company: 
Visa. For multiple i SmartZone™, SMARTNET™ and Address 
choice tests, always SECURENET™ capabilities (AE) 7 Cry: 
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818-365-5742 Dept. 459 FAX 


) MOTOROLA 


Motorola, “* and ASTFO are registered trademarks of Motorola, Inc. DEN, SmartZone 
SMARTNET. SECURENET, “The Test You Can Trust” and you never thought : , 
possible” are trademarks of Motorola, Inc, © 1996, Motorola, Ine What vou never thought possible, : 
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powered and low-powered mobile units. 
Each, presumably, is subject to different 
compliance standards. Moreover, indus- 
trial equipment is presumably subject to a 
lower standard than personal communica- 
tions devices. The FCC definition of in- 
dustrial equipment is “push-to-talk” 
equipment. Two-way units in industrial 
settings theoretically are distinguishable 
from transmitters used by the general 
public. Common sense might differ with 


this approach, but the FCC does not. 
Because the FCC used part of its Or- 
der to describe testing and standards aris- 
ing from the difference in exposure from 
devices that represent a radiation source 
typically operated more than 20cm from 
the body, the 20cm discussion will set a 
minimum standard for all future micro- 
phone cords. The FCC did logically note 
that most antennas for vehicle-mounted 
devices are outside the car, safely away 


The new Midland Mulu-Mode mobiles are designed for those who wish to 
operate on 12,5 kHz, 25 kHz of both and be consistent with the FCC 


FM 2-Way Radios With Programmable Channel Spacing 
Designed for Today and Tomorrow 


The new SyrTech XTR Multi-Mode frequency-synthesized mobile radios” are 
just what you need to meet current U.S. Government channel spacing 
requirements, The units offer 12.5 and 25 kHz, as well as 15 and 30kHz 
channel spacing. programmable by channel, enabling you ta phase in 
narrow-band channel spacing now. 


spectrum efficiency strategy 


Dont pat off your purchasing, Buy Midland Multi-Mode radios now, with confidence. 


“Tested and Approved by the US. Forest Service 


Call or FAX for complete details, 
Phane: 1/800/669-4567 Ext. 1490 « FAX: 816/920-1144 
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Features Include: 

© 148-174 MH2 frequency range 

« 22 channels Jexpandabie to 99) 

® Programmable channel spacing 

* CTCSS/DCS programmable at rangom 
by channel 

* Dual priority scanning 

« 409 of 110 watt RF output 

» Adjustable vertical/nonzontal 
mounting brackets 

* Detent rotary channel selector 

® Separate rotary volume and 
squelch conuols 

* Rugged die cast chassis 

* Meets MIL 810 C, O and E shock/vibra- 
tion and environmental requirements 


The New Wave in Wiretess™ 
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from the operator, and provided exemp- 
tions for these devices. 


Compliance for fixed transmitters 

The likely candidate for providing com- 
pliance with limitations for fixed trans- 
mitters appears to be either the operator 
or the site owner. The Order is somewhat 
vague about exactly who will be forced to 
demonstrate compliance in all instances, 
but because the showing of compliance is 
to be made in applications for station li- 
censes, the most likely entity is the radio 
licensee. 

The rule of thumb adopted by the FCC 
in its Order is, simply put, if the transmit- 
ter is operating at greater than 1,000W at 
a height of less than 10m, the facility is 
subject to a demonstration of compliance 
with the new rules. Additionally, even if 
the facility is operated at a greater height 
above terrain, if it is operated in a manner 
that might expose the public to RF radia- 
tion (e.g., an unrestricted rooftop), the lic- 
ensee or site owner might still have to 
demonstrate compliance regardless of 
height. 

What is not clear in the Order is 
whether the 1,000W level is per channel 
or per site. The FCC’s use of the words 
“station,” “channel” and “facility” within 
the text of the Order was not wholly con- 
sistent, leaving this vital question open to 
future clarification. Despite that, [ am 
willing to predict that many station li- 
censes will be modified in the future to 
show effective radiated power (ERP) Iev- 
els of 999W, 


Transition period 

The portion of the text of the Order 
having to do with the transition is vague, 
apparently intentionally so. On the one 
hand, the FCC states that equipment au- 
thorizations for devices submitted after 
Jan. 1. 1997, must meet the new standards 
and that all previously authorized devices 
shall be grandfathered. Then, the FCC 
states that it will, of course, reserve the 
right to investigate any otherwise 
grandfathered device if it believes there 
might be a problem. 

As for station licensees, the FCC 
takes “vague” to the limit. The Order 
states that the new standards will be 
applied at the time of application and 
licensing. On the other hand, the Order 
also states that all licensees are ex- 
pected to comply with the environmen- 
tal rules, including existing licensees. 
My best guess would be that the FCC 
will incorporate its new rules immedi- 
ately into the application process and 
that it is also suggesting that previously 
licensed facilities will be sampled for 


IFR MicroCell-100 


° Stellar Performance *- 


AMPS & 49 500. 
$8,49 


AMPS, NAMPS, 2 Version; 


In Digital Phone Test Techn oto: 


The MicroCell-100 provides an innovative 

approach to testing digital phones by combining 

rigid test capabilities established by industry with 

sophisticated multiple function operations. The 

instrument is housed in a compact, portable and 

easy-to-use package making it suitable for both 

portable and bench applications. Several modes of 

operation are available to provide increased security, 

through-put and productivity, 

These include: 

* Auto-Test mode. 

* Manual tests of the transmitter, receiver and 
antenna system 

* ID mode for identification of the UUT’s MIN, ESN, 
SCM, and Type (TDMA, NAMPS, AMPS). 

* Setup mode for user defined pass/fail criteria, call 
processing parameters and printer output format, 

* Results mode to view test results or output data to 
printer. 


Performance plots of transmitter power, receiver 

sensitivity, observed BER and VSWR. 

Memory for storing setup configurations. 

* Security protection for sensitive UUT and test set 
parameters. 


Compare size, performance, features and price of 
the MicroCell-L00 and you'll agree it is the logical 
choice in AMPS/TDMA/CDPD instruments. For more 
information or a demonstration, contact IFR Systems 
today 


1-800-835-2352 
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IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8999) U.S.A. 
316-522-4981 } FAX 316-522-1360 


Included in the MicroCell-100’s various modes is a 
myriad of features to enhance the instrument's ability 
to verify proper operation of a ‘TDMA cellular phone. 
Some of these features include: 

* VSELP encode/decode. 

* T/4DQPSK constellation. 

* Authentication response verification. 
* Alert Info (Caller ID). 

* Flash Info (Message Waiting). 
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compliance, most likely by official inquiry. 

The one logical conclusion is that it is 
unlikely that licensees will be investi- 
gated prior to the publication of OST 
Bulletin No. 65, which is intended to 
outline the agency’s recommended meth- 
ods for testing and reporting RF exposure. 
The agency usually prefers a formula that 
it can apply in highly technical areas of 
compliance, and its Order, although set- 
ting forth standards, falls short of provid- 


ing a formula for determining compliance. 


Pre-emption 

When this rulemaking proceeding be- 
gan, local governmental agencies and the 
federal government were wrestling with 
the question of which one would deter- 
mine RF exposure standards for local 
zoning legislation and decisions. In the 
Telecommunications Reform Act of 1996, 
Congress reserved the setting of standards 
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Anyone can 
deliver clarity 


Noise canceling microphones send a clear message. But 


what's more important is how clearly that message is received 


—no matter how noisy the workplace. 


proACTIVE™ 3500 headsets use Active Noise Cancellation 
(ANC) technology ta neutralize low frequency naise that 
interferes with the understanding of speech. Better 


understanding means reduced risk of accidents due to garbled, 


misunderstood instructions and warnings. 


Call 1 800 278 3526 for information. 


Find out what conventional headsets are missing. 


Noise Cancellation Technologies, Inc. 
One Dock Street 
Stamford CT 06902 


Fax: 203 348 4106 
http://www.nct-active.com 


Only 
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to the FCC for all “personal wireless serv- 
ices.” effectively pre-empting local law 
unless a substantial showing could be 
made by a local government to the FCC, 

The definition of personal wireless 
services within the Act is quite broad and 
includes, in effect, all land mobile radio 
services. With this in mind, the agency’s 
Order tracks the language of the Act, 
denying petitions from local governments 
that disagree with the FCC’s assertion of 
jurisdiction in this area. Regardless, the 


If a facility meets the 
FCC's RF environmental 
exposure standards, local 
governments cannot deny 
approval on the basis of 
public health. This pre- 
emption by Congress is 
being challenged, and the 
outcome could affect the 
definition of State's rights 

in such areas. 


agency states that its pre-emption author- 
ity extends only to personal wireless serv- 
ices. leaving open the possibility that local 
zoning and public health authorities could 
assert themselves in non-pre-empted areas 
of telecommunications. 

In sum, the language of the Act states 
that if a personal wireless service facility 
meets the RF environmental exposure 
standards created by the FCC, the local 
governments cannot deny approval on the 
basis of public health. This pre-emption 
by Congress is being challenged in court, 
and the outcome could affect the defini- 
tion of State's rights in such areas. 


First step 

The FCC’s Order is a first step toward 
recognizing the possible hazards of RF 
energy exposure, It docs not state that, 
thus far, the alleged dangers are hardly 
quantifiable. It does not point out that 
typical persons are subject to RF expo- 
sure from a myriad of unregulated house- 
hold devices, electrical wiring and brush 
motors, more often at levels that far 
exceed any that would come from a tele- 
communications device. Only experience 
will demonstrate the practicality of the 
FCC’s new standards, which, as is typi- 
cal, are “subject to future change.” Fah 


Catch 

e 
winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN, All models available in a variety 
of gain configurations, 


CDAD 


Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I’m interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 
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Company 


Address 
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Measuring digitally 
modulated RF signals 


Part 1—Mutltipath reflections cause more problems with digitally modulated RF 
signals than with analog-modulated signals. In this installment, flat fading and 
frequency-selective fading are explained. 


By James Bush, Ph.D., 
and Gary Schober 


Digitally modulated radio-frequency 
(RF) signals manifest unique characteris- 
tics at personal communications services 
(PCS) frequencies when they are re- 
flected. Reflections add out-of-phase data 
symbols that cause bit errors. Paradoxi- 
cally. simple signal-strength measure- 
ments at PCS frequencies (using signals 
with a narrow bandwidth, such as a con- 
tinuous wave [CW]) can be deceptive 
because, although the signal may even 
appear to be quite strong, when it is digi- 
tally modulated, the bit-error rate (BER) 
performance may be poor. 

Multipath reflections (multipath, for 
short) of the RF carrier are better known 
as time dispersion or delay spreading. 
Time dispersion or delay spreading oc- 
curs When a single signal travels from its 
source to the receive antenna via two or 
more paths of different lengths. One part 
of the signal may come directly; the oth- 
ers haye been reflected during their travel 
und tuke longer to reach the receive an- 
tenna. The effect is as though two or more 
individual signals with identical modula- 
tion reach the receive antenna, but with 
the modulation having been offset. or 
delayed, by various intervals of time. 


=e X(~) 
TRANSMITTER 


Reception of a signal affected by time 
dispersion is deteriorated. Reflections 
must be considered when planning and 
optimizing digital radio systems that use 
high data rates. 

Characterizing an RF channel's delay 
spread determines whether the energy on 
the radio channel is affected by flat fad- 
ing or frequency-selective fading. Flat 
fading means that all frequency compo- 
nents transmitted through the channel 
bandwidth are affected by the same mag- 
nitude of fading. Conversely, frequency- 
selective fading, also known as differen- 
tial fading, means that some parts of the 


channel bandwidth are affected by greater 


fading than other parts. If the channel is 
not flat, then a signal equalizer is required 
at the receiver to maximize the system 
performance for any given data rate and 
carrier frequency. Generally. a channel is 
considered flat when 


© = 0.1 
T 
where 
Y = root mean square (RMS) delay spread 
T = symbol period 


Higher frequencies and digital wireless 


COMMUNICATIONS 
CHANNEL R(o) 


Figure 1. The communications channel is considered to be linear and time-independent with 


frequency response A(w)}. 


technology developments have made it 
necessary for RF engineers to broaden 
their knowledge of radio propagation. 
Today's designers are finding it neces- 
sary to better understand what causes 
compound signal distortion of digitally 
modulated RF signals and to keep current 
with propagation phenomena that affect 
them. Actual propagation measurements 
provide data from which time dispersion 
effects and path loss can be calculated. 
Decisions concerning antenna placement, 
base station location. antenna directional- 
ity, power remediation and channel reuse 
efficiency all are influenced by real-world 
measurements, 

Time dispersion can be characterized 
by excess delay, mean excess delay and 
RMS delay spread. The path-loss expo- 
nent and standard deviation can charac- 
terize path loss with a simple statistical 
model in a log-normal shadowing 
environment. 

To examine the effects of multipath on 
RF communications, the RF communica- 
tions channel is considered as though it 
were another system clement. For sim- 
plicity, the communications channel is 
considered to be linear and time- 
independent with an impulse response rft) 
and a frequency response R{w), (See Fig- 
ure | at the left.) An RF communications 
channel's properties vary over time, so it 
clearly is not time-independent; neverthe- 
less, for the purpose of understanding 
multipath effects. it is convenient to ig- 
nore its time-dependence us an unneces- 
sury complication and to consider small 
periods during which the channel's prop- 
erlies are stable. 

Overlooking for the moment the effect 
of distortion and considering only the 


Schober is president of Berkeley Varitronics 
Systems. Metuchen, NJ. The company makes 
the Duet sequential-correlating channel- 
sounder, the sounder described in this article, 
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1996 Wester Multiplex Comporatior 


All nghts reserved 


The WM-4T-6, 
your 4xT1, 
6 GHz, protected radio. 


Used to be, you didn’t need no stinkin’ license. With one or 
two T1s, you were ready to hit the trail pronto with our 
rugged spread spectrum LYNX radio. 


Still can do, but nowadays you're busier than a fiddler at 
a hoedown. You want three or four T1 lines, and you've 

got a lot more ridin’ on ‘em. What about back-up? 
Let's face it, you'd probably like MHS (monitored hot-stand- 
by) capability, and that means a license, pardner. 


Why not give a look-see to our new licensed 4 x T1 radio— 
the one with the catchy name, WM-4T-6! It’s one darn 
efficient little radio (12 1/4") heaped full o’ goodies, like 
16 QAM, FEC, 2.5 MHz CH, DADE and 5.9-6.9 GHz synthesized. 
And it costs thousands less than anything comparable. 


So hold your nose and give us a holler for another great deal, 
even if it’s now licensed, at (415) 413-4200. The WM-4T-6 from 
Western Multiplex. 


world wide web: http://www.glenayre.com al al 
(voice and data technologies) CORPORATION 


A Glenayre Company 
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Figure 2. The magnitude of the channel frequency response in the presence of a single multipath. 


effect of multipath. the signal at the re- 
ceiver, vt), is the sum of the delayed 
versions of the original transmitted sig- 
nal. x7). For example. with only two 
multipath signals: 


v(t) = Patt — To) + Pinte T\) 


where Ti and 7) are the delays of each 


path, and Po and 7; are the corresponding 
received signal strengths. The sum could 
correspond to a direct path delayed To see- 
onds and a reflection from a nearby build- 
ing with a total path delay of 71 seconds, 

Because the system (channel) is con- 
sidered to be linear, the impulse response 
of the channel is enough to characterize 
it, In the example. [where 8(7) is the delta 


function, an impulse at the origin] the im- 
pulse response would be: 


rit) = Pot — To) + Pi&G — Ti) 


The absolute delay of the signal does 
not contain as much information as the 
difference between arrival times of the 
multipath components. This difference, 7, 
determines the manner in which the trans- 
mitted signal is changed. In this simpli- 
fied case, small values of 7 correspond to 
close-in multipaths in the general case, 
where all of the multipaths arriving at the 
receiver near the time of arrival of the 
strongest signal, Larger values of t corre- 
spond to channels that have a large delay 
spread, 

Rewriting the impulse response and 
showing the frequency response of the 
simplified channel in terms of 7 yields the 
following mathematical result, which can 
be interpreted to understand much about 
the general case: 


r(t) = PoS(t — To) + Pid(e — To — 7) 


a 


P. 
R(w) = Re a +e 
P 
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DSPatch—THE Wo 


workstations 


tilities, airlines, rail- 
L Jrease public-safety, 
military and = other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems. DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP's) at 
every line and worksta- 


tion. Its distributed 


architecture ensures instant responses, even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 
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RLD’S Most ADVANCED 


FEA ES INCLUDE: 


JON. 


# User configurable screens 

# Conventional or trunked radio 
@ ANI with call queue 

# Multi-format paging 
Simultaneous conferences 

# Many more 

DSPatch32, a 32-port system,is 
available for smaller applications, 
Call, fax or write for 


additional information or 
a budgetary proposal. 


Avtec 


4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 

FAX: (803) 892-3715 


Cell Reach™ 


Designed for the : 
Jungle Out There 


It’s a jungle out there. CommScope understands. That's 
why we've introduced Cell Reach — an installer-friendly, 
high-performance cable that minimizes EMI, enhances 
signal integrity and eliminates intermodulation concerns. 


Cell Reach is designed with a patented, triple-bonded 
construction. The high-strength, closed micro-cell foam 
dielectric eliminates water migration, while providing 


superior electrical properties. And it’s smooth-wall copper 


shield provides the lowest VSWR. 


We know it’s tough to survive. But CommScope can help. 


Call us today at 888 CELL REACH for more information about 


Cell Reach transmission systems. 
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A true broadband, digital-ready cable specifically 
designed for wireless transmission systems. 


CommScope 
General Instrument 


PQ Box 1729 / 1375 Lenoir-Rhyne Blvd. 
Hickory, North Carolina 28603-1729 
Phone 800 982 1708 / 704 324 2200 
Fax 704 328 3400 
hittp://www.commscope.com/ 


Figure 3. In a mobile environment, as the receiver is moved around, the difference between the 
two paths changes constantly, and the peaks in the channel's frequency response slide back 
and forth. The shifting frequency response causes the signal strength at the receiver to fade in 


and out. 


|R(w)}? = Pef(l + S? + WScos(wt)] 


where 


Most important is the magnitude of the 
channel’s frequency response. The fre- 
quency response is shown normalized in 
Figure 2 on page 42. The width of the 
power peaks depends on the value of tT. 
The smaller t, or in the general case, the 


delay spread, the larger the bandwidth of 
those peaks. The depth of the valleys ts 
determined by 5S, the ratio of strength of 
the largest signal, which is referred to us 
the main signal, to the strength of the 
multipath component, 

Referring to the equation, notice that 
this variation is periodic with penod 7— 
in fact, it is an offset cosine wave form. 
This variation means that, for large 7. 
there are many close-together peaks, and 
for small 7. the peaks are farther away 
from each other. 

The addition of a multipath component 
changes the communication channel from 
a loss-only device to a frequency- 
selective filter: therefore, the communi- 
cations channel actually rejects certain 
frequencies, The addition of more 
multipath components will change the 
spectral response of the channel. although 
it will, in general, be some sort of 
frequency-sclective filter. 

If the signal strength of the multipath 
component is low, relative to the main sig- 
nal, then the valleys are shallow and are 
not of much concern. When the multipath 
signal strength approaches that of the main 
signal, the valleys become deep, and they 


REMOTE CONTROL ISNT JUST FOR THE BIG GUYS ANYMORE! 


MIDIAN OFFERS A COMPLETE LINE OF AFFORDABLE WIRELESS REMOTE CONTROL SOLUTIONS 


Need something - SIMPLE? 


“if it doesn't rain 
by Friday, | want 
to turn on the 
irrigation pump (5 
miles down the 
road) and not 
have to feave 

the house," 


All of our remote devices respond to your keypad radio 
commands or to our desktop remote controllers 


Midian Electronics, Inc. 
2302 E. 22nd Street 


Tucson, AZ 8$5713-2024 USA 
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Or are you a little more - DEMANDING? 


“t want compressor #22 at 
site 6 to turn on Tuesday at 
11:17 pm for one hour, valves 
#2,3,4,8, and 15 to open in 
sequence 30 seconds after 
the compressor shows 
operating pressure and | want 
ihe communications log to 
show each transmit and 
receive so | can print a copy 
for the next weekly meeting. 


open | want the compressor 
to shut down and trip an 
alarm.” 


Communications 


Our CAD1000 PC modem controller will let you program almost 


any scenario or Sequence that your application may require. 


Order Line: 800-MIDIAN‘’S — Service Line: 520-884-798 | 
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Call Midian Electronics today and find out just how simple 
and affordable remote control really is. 


FAX: 520-884-0422 


All You Ever Wanted 


in a Repeater Controller 


ZETRON) 


MODEL 48-MAX Ld 
iteroommectnd Mepester Peng! 


The Zetron Model 48-MAX Interconnected 
Repeater Panel provides complete 
control over your repeaters, 
your subscribers, and 
your profits. 


Voice Prompts! 

create up to 9 voice messages that play 
greetings and instructions to the callers * 
Expanded Capacity! 

50 CTCSS, 104 DCS, 99 autodials, 750 ANI, 
4000 call-detail records 


Enhanced Toll Restriction! 

supports all dialing plans worldwide, including 
allowed/disallowed prefix tables 

Simplified PC Programming! 

extremely user friendly. All changes to a single 
user are made from a single screen 

8-Input Line Expander! 

permits up to 16 incoming telephone lines * 


Wild ANI Codes! 


supports roaming between multiple tower sites, 


with full accountability for tracking and billing 


Selective Calling! 
CTCSS, DCS, 2-Tone, 5-Tone, DTMF 


* option 


Pre-Paid Airtime! 

eliminate invoices for both dispatch and 
interconnect customers 

Interconnect Hog Penalty! 

in addition to dispatch hog penalty, prevents 

one user from monopolizing the system 
Scheduled Telco Access! 

allows you to preserve certain hours of the day 

for dispatch calls only on a per-user basis 

Radio Call Forwarding! 

an unanswered call can automatically be forwarded 
to a different radio or pager 

Two End-to-End Telephone Inputs! 

versatile interconnection to the public 

telephone system 

One Local Telephone Input! 

connection to DID converter eliminates overdial 
Built-in Modem! 

conveniently control remote sites from an office PC 


And Much, Much More! 


lf you need a PC programmable repeater manager that combines versatile interconnect 
with the best dispatch (tone panel) features, the Model 48-MAX is what you want. All you 


(ZETRON). 


have to do is ask! Call Zetron for information about our 
complete line of Interconnects and Tone Panels. 


Zetron, Inc. 12034 134th CtNE, PO Box 97004 Redmond WA 98073-9704 Phone: (206) 820-6363 Fax: (206) 820-7031 
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can interfere with communication, 
When the widths of the peaks in the 
channel's response are much larger than 
the bandwidth of the information on the 
channel, the frequency components of the 
entire received signal are attenuated by 
about the same amount. 
attenuation may be small if the informa- 
tion happens to be positioned on a peak, 
or severe if the information is in a valley. 
This type of attenuation is known as flat 


fading. 


The amount of 


In a mobile environment, as the 
receiver is moved around, the difference 
between the two paths changes constantly. 
and the peaks in the channel's frequency 
response slide back and forth. (See Figure 
3 on page 44.) The shifting frequency re- 
sponse causes the signal strength at the 
receiver to fade in and out. 

If a channel does not exhibit flat fad- 
ing, different frequency components of 
the signal are attenuated by different 


TRIDENF: <2 


= 


MICRO SYSTEMS NaS 


td UtvemEaL DATA TERSERLL 


TRIDENT 


DL-40 Mobile Data 


ripen " Terminal 


OL 


LAST HEXT EDIT EXIT 


* Mobile Messaging 


Figure 4. A signal with negligible multipath 
components. 


Figure 5. Multipath components are close-in, 
and are decaying with increasing delay. 
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* Custom Key Functions 
* Conventional or Trunked 
* Over the Air Programmable 
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RP-20 Remote 
Programmer 


© Over the Vir Programming 
© Program’ By [Dor ESN 
© Program Via System Network 


© Mobile Disable 


Ef 
3 
x 


®* Mounts Next to Mobile Radio 


PROGRANNER 
Prom Radio Edet Freu 


MP-7 Mobile Programmer 


* Over the Air Programming 
* Flectronic Serial Number (ESN) 


© GPS Receiver Interface 
* Eliminates Pirating of Air-time 
* Mounts Inside of Most Radio Models 


TNT Logic Controllers 


e ESN Validation 
* Bi-lingual Prompts 
© Dispatch Neaworking 
© Airtime Loguing 
© Remote Valickition 
* LTR Compatible 
* PBX Interface 


17951 Lyons Circle 
(714) 843-9300 
Nitpvwwwomobiteradio.com 


== Trident Micro Systems 


Huntington Beach, CA 92647 
(800) 798-7881 {612} 835-6383 
sales @ mobileradio com 
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Figure 6. Severe intersymbol interference. 


amounts. This type of signal strength 
variation is called frequency-selective 
fading. In an extreme case, ranges of the 
frequency spectrum of the information 
can be notched out, with disastrous re- 
sults for the received signal. 

Communications channels, especially 
in the mobile environment, generally are 
sounded, or measured, with continuous- 
wave (CW) transmitters and narrowband 
receivers. Unfortunately. the only 
multipath information that can be detected 
with this type of measurement is the pres- 
ence of low signal strength at the carrier 
frequency, which could be caused by path 
loss or flat fading. CW measurements do 
not detect frequency-selective fading if 
the carrier frequency is not attenuated, 
which means that areas validated with 
CW measurement equipment may be un- 
usable for communications. 

With the growing deployment of 
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Industry Top Ten Product 


Industry Top Ten Product 


The Industry's 


10 MOST WANTED 


Considered Armed & Dangerously Affordable 


ANT940Y10-WR, also known as Yagi Antenna. born 6-24-74; TS4680, also known as Cross Band Coupler, born 2-10-86; 


2.5 Ibs; 24” x 9"; Known associates: 
likes to hang out in dingy, dismal areas. 
hvy bid; blk TXYLAN 

coated. Known to 

violently resist 

corrosive gases, 

ultraviolet radiation, salt 

spray and acid rain. Wanted for 
directional control. 


TC860, also known as Cellco Ceramic Trunking Combiner. 


born 5-25-91; size 7x19x14"; 
36 Ibs; rugged bid; 125 watts, 
alum finish. Wanted 

by SMR operators 

who want only the 

best. 


Model 44AP, also known as the Broadband RF Wattmeter. 


born 6-| 1-78; weight 4 Ibs; rugged bid; 
500 watts; gray comp; operates alone, 

no known associates; 

distinguishing marks: 

leather band on top, 

sample port right side. 

No known enemies, has 

been spotted worldwide. R Middle 


TWR816-860-1RTT, also known as Compact Receiver 


Panel, born 8-14-93; exceptional 
small build, likes to associate with 
multiple frequencies. 

Quiet 2.5 dB noise; 

modular; has been 

known to 

redundantly switch 

to 2nd channel if injured; likes 
living in harsh locations. Wanted 
for resisting interfering signals. 


PM5C15, also known as Automatic Alarm Panel. born 2-23-81; 


brushed alum; |.4 Ibs; 19”x3.5"; 
Known associates: likes to snitch 
on bad trans & ant; 

needs to be placed 

inline; violently 

resists high VSWR; 

likes power. 

Do not approach, will call you. 


Industry Top Ten Product 


Industry Top Ten Product 


Industry Top Ten Product 


Industry Top Ten Product 


industry Top Ten Product 


size 6.6 x 1.5 x 0"; | Ib; hyy const; 
400 watts; blue finish; tower 
mountable. Wanted 

by tower operators 

for multiple 

transmissions of 

450-860 equipment. 


ANT450D3, also known as Dipole Array Antenna. 


born 9-14-58; known associates: other 
antennas in other freq bands and gain. 
hvy bid; blk TXYLAN 

coated. Known to 

violently resist corrosive 

gases, ultraviolet 

radiation, salt spray and 

acid rain. Wanted by tower operators 
with the worst possible problems. 


PMU1C1S, also known as Power Monitor Unit. born 4-23-95; 
he sml bld; blk, red eyes glow in dark. 


Wanted for monitoring ant VSWR and 
TX power. Notorious 

for working multiple 

freq in all bands. 

Known associates 

RS232 and RS485. 


R, Index 


TS450PB1, also known as IM Suppression Panel. born 7-12-75; 


rugged bid; black & blue on body; 


5 Ibs; 19"x5,2 dB; 
wanted by NS 

for killing 

mera n; Ae 

isolati eward is 

offered for 

protectionism. 


TATC8944, also known as Cellular Auto Tune Ceramic 


Combiner. born 4-1-92; size 10.25W x 
10.75H x 12.75"; 36 Ibs; heavy bld; 
black finish; easy to 

install. Wanted by 

Cellular operators for 

retrofit or new 

installations, both in 

USA and foreign countries. L. Thumb 


Call for information leading to the acquisition 
of these ten most wanted products: 


1-800-331-3396 


in USA and Canada 


TELEWAVE, INC. y 


1155 Terra Bella « Mountain View, CA 94043 
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The Alpha series MCR remotes allows you to remote contro! Motorola's 
Maxtrac, RadiusGM300, Kenwood TK630, TK730, TK830 and 
Midland’s Syn-Tech XTR radios over any two wire voice grade circuit. 


The Alpha series remotes provide an LCD readout for channel! number, 
up to 99, and a ten character channel name, channel up and down 
controls, speaker volume control and intercom capability between 
parallel remotes and the radio. Each remote also provides controls and 
LED indicators for PTT, monitor, scan and privacy functions. 


Features 


eSimple installation - No soldering, cutting or crimping 
eProvides remote channel indication 

Programmable ten character name per channel. 
eProgramming done via front panel 


¢No special cables or PC required 1186 Commerce Drive # Richardson. TX 75801 


(214) 437-5320 (800) 869-9128¢F ax (214) 437-5360 


ireless Warehouse 


Communications Specialists 
Specializing in: 
* Buying Unwanted Paging Equipment 
+ Sale of New & Reconditioned 
Paging Equipment 
« New & Used Parts, Crystals, Housings, Etc 
* One-on-One Technical Training School 


1-800-837-3237 


1-810-559-3237 
Southfield, Michigan 
Over 30 years’ Experience —The Largest of its kind! 


MOTOROLA 
Authorized Paging Systems Dealer 
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digital PCS equipment. these consider- 
ations become even more important, 
Many of the digital communications tech- 
niques, such as code-division multiple- 
access (CDMA) and global system for 
mobile communications (GSM, formerly 
Groupe Speciale Mobile), use high data 
rates and, consequently. large bandwidths. 
The use of large bandwidths makes these 
systems particularly vulnerable to fre- 
quency-selective fading. Compounding 
the problem, the licensed PCS frequen- 
cies are near 2GHz. Signals in this fre- 
quency range exhibit a lot of multipath 
because many outdoor surfaces reflect 
energy at 2GHz. 

Although these results are not new, 
until recently, no affordable commercial 
equipment could measure multipath infor- 
mation. With current equipment. multi- 
path information can be gathered as eas- 
ily as making CW measurements. 

Figure 4+ on page 46 shows a signal 
without multipath components. It shows a 
real-time display of multipath informa- 
tion. The horizontal axis shows the time 
of arrival of a signal. The vertical axis 
shows the power of the signal component 
arriving at that time. The small bumps 
near the main peak actually are the im- 
pulse response of the transmitter’s output 
filters. These filters smear the data in time 
for the purpose of band-limiting the out- 
pul spectrum, 

Figure 5 on page 46 consists of a close- 
in multipath and a multipath considerably 
farther away. The more distant multipath 
can cause valleys in the spectrum every 
300kHz. The figure’s scale is linear, so 
this multipath component is nearly the 
same amplitude as that of the main com- 
ponent. This image was captured in an area 
where a GSM system was having difficulty 
communicating with mobile units, The 
bandwidth of a GSM signal is 200kHz. 

Figure 6 on page 46 shows three close 
signal components with nearly the same 
amplitude arriving at the receiver at dif- 
ferent times. Such a condition would be 
likely to cause severe flat fading for low 
bandwidth systems and severe frequency- 
selective fading for higher bandwidth sys- 
tems. Note that a CW measurement might 
show the signal strength to be the sum of 
all three signals. 

Next: A sequential-corretating channel- 
sounder optimizes 2GHz PCS systems to 
overcome the degenerative effects of 
multipath 
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We don’t quit 


when we’re ahead. 


introducing The All New 
ULTRA-COM NIT" 


Windows NT Based Radio Dispatch System 


» Touchscreen / Mouse / Trackball » Complete Digital Audo - from 
Control microphone to control lines 
» Screen Designs to Reflect your » DSP Audio Processing 
operational requirements =» Complex Programmable 
= Exclusive “Screenmaker,” Logic Devices (CPLD) 
“Customizer,” and new “MEDIC” » Flash Memory for CPU, DSP 
Programs and CPLD Software 
« Simplified automation of all «» Customized Console 
functions Furniture 
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WY 
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MODUCOM 
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Write, phone or FAX for detailed literature 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No Hollywood, CA 91605 
Tel. (818) 764-1333 FAX (818) 764-1992 


Windows NT is a Trademark of Microsoft Corporation 
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(continued from page 8) 


probe connected to the RF/IF stage input 
side. Then, with the demod probe con- 
nected to the stage output, the RF signal 
level is reduced to maintain the same in- 
dication on the meter. The degree of re- 
duction of the RF generator level is an 
indication of the stage gain. For example, 
if the RF generator level were reduced by 
15dB to maintain the same reading on the 
voltmeter. then the stage gain would be 
about 15dB. 

Figure 1 on page 8 shows the test setup 
using a SINAD meter. Figure 2 on page 8 
shows the setup using an audio amplifier. 
A Radio Shack model 277-1008 is an ex- 
cellent audio amplifier for this purpose. 


Locating short circuits 

Locating short circuits has always 
been a hassle. When there are several 
possible shunt paths to ground on a volt- 
age rail, which path has the shorted com- 
ponent that is forming the short circuit? 
Often. it comes down to disconnecting 
components one al a time to observe the 
effect on the current drain. This is the 
hit-or-miss method! Such methodology 
is time-consuming and is not profes- 
sional. Some technicians even resort to 
cutting circuit board foil to eliminate a 
possible suspect. (Yes, 1 confess. Pve 
done it too!) 

There is a method so precise that it will 
lead you right to the location of the short 
circuit on a circuit board. Sound too good 
to be true? It is simple, it works, and the 
necessary equipment is found in practi- 
cally every radio shop. 

Figure 3A at the left represents a cir- 
cuit board voltage rail and ground with 


Figure 3. At A, three components are con- 
nected between two strips on a circuit board. 
The top trace is the supply voltage rail, and 
the bottom trace is the ground. If one of these 
components is shorted, then all three are sus- 
pect, because they are connected in parallel. If 
C1 is shorted, this series shows how to locate 
the short. At B, a dc current is forced through 
the circuit as shown. With the probe con- 
nected as shown, the DMM voltmeter reading 
will be a negative value. This indicates that the 
power supply is connected on the negative 
side of the short circuit, as referenced to the 
DMM terminals. At C, the DMM will indicate a 
more negative value, because the power sup- 
ply probe is connected farther from the short 
toward the negative terminal of the DMM. At D, 
the power supply is connected on the oppo- 
site side of C1, so the DMM indicates a posi- 
tive value, indicating that the probe is con- 
nected on the positive side of the short, as 
referenced to the DMM terminals. At E, the 
DMM indicates a more positive value because 
the power supply probe is connected farther 
from the short and closer to the positive ter- 
minal of the DMM. At F, the DMM will indicate 
“000" volts, because the power supply probe 
is connected directly at the short circuit. 
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Show Sponsors: The Sands Expo Center ¢ Las Vegas, NV 


It's competitive out there! Nobody in mobile communications can afford to 
be uninformed about emerging technologies and their inevitable impact. 
For over twenty years, wireless communications industry pros from around 
iF) ES the world have come to the International Wireless Communications Expo 
sag (IWCE) to learn about the latest technology, gain fresh insights and experi- 
ence new product introductions in mobile voice and data communications. 


eeeccccccccsors Vealers, users (including public safety and industrial 
users}, engineers, service providers, agents, consultants 
and manufacturers all consider IWCE to be the mobile 
communications event of the year. 


rm, 


lan now to join 10,000 + other industry profes- 
my” sionals and 350 exhibiting companies at IWCE ‘97. Return 
72 the coupon below, or call today for complete information. 
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_| Please send complete IWCE attendance information when it’s available. 
(_] Please contact me regarding IWCE exhibiting opportunities. 


Name: Title: 


Company: 


RETURN THIS COUPON TO: Address: 
Intertec Presentations 
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Phone: Fax: 
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SINTERTEC For exhibit information call: Shelley Smoroske 770-618-0433 (U.S. or Canada) 
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A Division of Intertec Publishing Corporation 
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Technically speaking 


two capacitors and a diode connected 
between the voltage rail and ground. One 
of the components Is shorted, but which 
one? Each component could be discon- 
nected one at a time to observe the effect 
on current drain, but suppose they are 
very difficult to gain access to—what 
then? 

Since printed circuit foils possess a 
certain amount of resistance (depending 
on thickness, width and length) a small 
amount of voltage drop will appear 
across the foil when current flows 
through it. That is the basis for the fol- 
lowing procedure. 

A digital voltmeter is connected across 
the ends of the voltage rail as shown in 
Figure 3B on page 50. Then a battery is 
connected, as shown, with a 22 resistor 
connected in series. The resistor serves 
to limit current flow through the circuit 
foil in order to protect the foil from over- 
heating and burning. At the same time, 
enough current is allowed to flow so that 
a measurable voltage drop is produced. 
At Figure 3B, let's suppose that capaci- 
tor Cl is shorted. With the resistor con- 
nected at the point shown, the de volt- 
meter will indicate a negative reading. 


That means the probe has been placed on 
the negative side of the short as refer- 
enced to the voltmeter terminals. 

If the probe is moved farther to the right 
as shown in Figure 3C on page 50, then 
the voltmeter will indicate a more nega- 
tive value, indicating that the probe is 
father removed from the short circuit in 
the direction of the negative voltmeter 
terminal. 

If the probe is repositioned as shown 
in Figure 3D on page 50, then the volt- 
meter will indicate a positive reading, 
meaning that the probe has been placed 
on the positive side of the short as ref- 
erenced to the voltmeter terminals. If 
the probe is moved farther to the left 
(Figure 3E on page 50), then the volt- 
meter will indicate a more positive 
value. indicating that the probe is far- 
ther removed from the short circuit in 
the direction of the positive voltmeter 
terminal. 

To locate the short circuit, the probe is 
moved along the rail until the voltmeter 
reads “O00.” This is the pinpoint location 
of the short circuit, and the component 
connected to this point is the culprit. 

Instead of using the battery with the 


current-limiting resistor, a constant-cur- 
rent power supply could have been used. 
Be sure to limit the current to the mini- 
mum amount that provides a usable read- 
ing on the voltmeter. In some cases, the 
current may have to be increased to pro- 
duce a sufficient voltage drop for this 
method to work, Just be sure to limit the 
amount of time the probe is connected to 
prevent burning the circuit trace. 

Another useful tool for locating short 
circuits is the “Shortsqueck” from Global 
Specialties. It emits an audible tone, and 
as the probe is moved closer to the loca- 
tion of the short circuit, the tone increases 
in frequency. By listening to the tone fre- 
quency you can locate the source of the 
short circuit. 

Whether you are troubleshooting down 
to the component or to the board, don't be 
afraid to try new troubleshooting tech- 
niques. Some techniques are more effi- 
cient than others, so try to use the tech- 
nique and equipment that fits the situa- 
tion. Learn to adapt. 

Next time, we will conclude this mini- 
series on troubleshooting. 

So, until next time—stay mned! 
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Wide Area Voice/Data Networks 


Cost-Effective Telecommunications 


Zetron's Radio Access Control System, RACS, is an innovative system 
designed specifically to provide integrated, wide-area voice and data 
communications for Utility operations. To find out how RACS can improve your 
telecommunications, get in touch with Zetron. 


- Voting Option 


- Cost? A Lot Less than the Alternatives! 


- Company Wide Network 
- Single Network for Mobiles, Portables, 
Telephones, Pagers and Dispatch Stations 
- Simple, PBX-Style Operation 
- Selective and Group Dispatch Calling 
- Automatic Registration of Roaming Mobiles 
- Advanced Call Features: Forwarding, 
Conferencing, Emergency Priority, and more 
- Single and Multi-Site Monitoring 
- Mobile Data Capable 
- Dial-up, Direct, or T1 Connections between Areas 
- Uses Existing RF Equipment and Channels 
- Open Protocol Signaling 
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RACS meets your needs 
today and expands for 
growth tomorrow. 


(ZETRON), 


12034 134th Ct NE, PO Box 97004 
Redmond WA 98073-9704 
Ph: (206) 820-6363 Fax: (206) 820-7031 


FCC tower regulation guidelines 


Here come the deadlines! Owners of antenna structures and FCC licensees 

need to respond to new registration procedures for new, existing or altered 

towers. Ten states must be registered by the end of October 1996; all U.S. 
states and territories must be registered by June 1998. 


By D.A. Keckler 


Owners of antenna towers that are taller 
than 200 feet above ground level, or that 
may intersect the flight pathways of a 
nearby airport, must register the structure 
with the FCC and have the structure's 
placement studied by the Federal Avia- 
tion Adminstration (FAA), 

Previously, antenna registration was 
incumbent on the antenna site licensee, 
whether that entity was an owner or a 
renter, but now it is the owner of the real 
property who is accountable. This is a re- 
sult of the FCC’s Report and Order in WT 
Docket No. 95-5 adopted in November 
1995, which was intended to streamline the 
antenna structure clearance process. 

Although the FCC has scheduled a two- 
year program for completing registration 
in all U.S. states and territories, antenna 
structure owners have to hit the assigned 
deadline for their specific state, as shown 
in the table at the right, This includes 10 
states for which the deadline is this month. 

After the owner registers the antenna 
structure, the FCC will issue the owner a 
seven-digit registration number unique to 
that structure. Each tenant licensee and 
permitee on the tower must be provided 
with a copy of that registration, which 
must be referenced by the licensee in 
subsequent filings with the FCC. 

In its Report and Order, the FCC noted 
that owners of existing structures may 
need to correct site information when they 
register. However, the Federal Aviation 
Administration (FAA) requires a new 
aeronautical study for corrections in lati- 
tude or longitude of one second or more, 
or height corrections exceeding one foot. 
Those owners need to make immediate 
notification to the FAA. 

Copies of fact sheets and registration 
forms (FCC Form 854) are available from 
the FCC by calling 800-418-3676. 

Ba 


FILING DEADLINES FOR FCC ANTENNA STRUCTURE REGISTRATION 


FILING WINDOW STATES AND TERRITORIES 


Alaska, Arizona, Hawaii, Massachusetts, 
Michigan, Missouri, Montana, New 
Mexico, New York and North Carolina 


July 1-October 31, 1996 


November 1—November 30, 1996 Hlinois and Wyoming 


December 1—December 31, 1996 Nevada, Oklahoma and Puerto Rico 


January 1-February 28, 1997 California and Ohio 


March 1—March 31, 1997 


lowa and Virginia 


American Samoa, Georgia, Guam, 
Gulf of Mexico, Midway Island, 
Northern Mariana Islands, 

U.S. Virgin Islands and Wake Island 


April 1-April 30, 1997 


Louisiana, Maine and Rhode Island 


May 1-May 31, 1997 


Colorado and Minnesota 


June 1—June 30, 1997 


July 1-July 31, 1997 Nebraska and Pennsylvania 


August 1-September 30, 1997 Florida and Indiana 


October 1—October 31, 1997 Delaware, Kansas and Washington 


November 1-November 30, 1997 New Hampshire, Oregon, Wisconsin 


and West Virginia 


December 1—December 31, 1997 Alabama, District of Columbia 


and Maryland 


January 1—January 31, 1998 Arkansas, North Dakota and Utah 


February 1-February 28, 1998 Idaho, Mississippi, South Dakota and 


Vermont 


March 1-March 31, 1998 Kentucky and Tennessee 


April 1-April 30, 1998 Connecticut, New Jersey and South 


Carolina 


May 1-June 30, 1998 Texas 


Source: Federal Communications Commission, Compliance & information Bureau. 
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What’s in a name? 


By Robert H. Schwaninger Jr. 


At least a dozen times a day, some op- 
erator in this country is asked to reveal his 
most prized information: his customer list. 
Maybe he's being approached to sell his 
business, or maybe a distributor is requir- 
ing the list as a portion of a distribution 
contract, or maybe the FCC is asking to 
verify loading. Whatever the reason this 
most sensitive of information is being re- 
quested, it is often without protection or 
justification. 

The most common of these demands 
occurs within the reseller agreement. 
Within the terms of reseller agreements, 
it’s not unusual to have the carrier demand 
the names of each reseller customer. The 
terms of the agreement state (without the 
legal jargon) that if the reseller doesn’t 
make regular payments. the reseller’s cus- 
tomers become the camer’s customers, Put 


Schwaninger. MRT’s regulatory consultant. is a 
partner in the law firm of Brown and 
Schwaninger. Washington, DC. He is a member 
of the Radio Club of America. 


WE HAVE THE KNOWLEDGE, THE KNOW HOW, 
AND THE RXR BASE STATION/REPEATER 


The RXR Series is the most 
versatile unit of its type on the 
market today, and it comes from the 
leader in power amplifiers for over 


24 years. 


The latest innovation in 


another way, “Either you pay, or 
| own your business.” 

If the fundamental unfairness 
of these contract terms is not 
immediately obvious, consider 
the outery there would be if a 
local telephone tariff had lan- 
guage that allowed the telephone 
company to take over the bust- 
ness of any common carrier that 
didn’t pay line charges. I strongly 
doubt that such terms are a por- 
tion of Arch Communications” 
contracts with the regional Bell 
companies. Yet, large paging 
companies often put those terms 
in reseller agreements, 

Such onerous tactics have ex- 
isted for years and, unfortu- 
nately, the use of these tactics is 
increasing. Carriers and manu- 
facturers are finding new ways 
to gain such customer informa- 


tion and a peek into the books of 


their independent distributors. 
The question is, why? The rea- 
sons ure obvious and disturbing. 


Cellular companies and paging compa- 
nies often have their stock prices tied to 
customer numbers and cash flow projec- 


The RXR Features: 


reliable, cost effective, continuous duty 


power amplifiers. The RXR Series incor- 
porates all the features of the very popular 
RX Series, but in a lighter, more modern 


package. 


Need more information, call 


(800) HI POWER 


3370 San Fernando Road, #206 
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Modern lightweight package. 


3) 256-3000 


y TELL You WHAT 


LLL Do, TACcL— 


THESE. MAGic BEANG 


For YouR Cow/ 


2 Year 
Warranty 


Accommodates Low Band through 960 MHz in any power 
configuration from 350 watts to 120 watts output. 

Flush front for clean cabinet installation and door closure. 
Supplied with or without DC power supply. 

Front mounted fuse and on/off switch, 

Provided with or without cooling fan. 

Long term reliability. 


~~ APM 


COMMUNICATIONS 


FAX (213) 234-3210 


tions, If their resellers’ customer base is 
the property of the reseller and not the 
carrier, eventually the value of the carrier 


is held, in some part, by the resellers and 
not the carriers. This shift of ownership 
power Is quite disturbing for many carers 
who seek to control their customer and 
cash flow numbers to prop up stock prices. 

Additional reasons may be evident if you 
consider customers as collateral. Although 
that may be a dehumanizing perspective, 
that’s business. After you've reduced your 
customers to ciphers, consider what each 
customer contract is worth. After a little 
head scratching, you will soon discover that 
the tactics of using customer contracts for 
collateral is extremely one-sided. Although 
a reseller might get in arrears with the car- 
rier, it is unlikely that the arrears would 
ever come close to the value of the cus- 


Vague references to 
customer satisfaction, 
given as justification for 
demanding sensitive 
customer information, are 
without logical support. 


tomer contracts. Therefore, the practice of 
using customer contracts as collateral 
against payments for service (which usu- 
ally are paid in advance, anyway) is 
grossly unfair to resellers and provides 
greater than 100% security for the carriers. 

For a simple comparison, consider that 
the bank only expects your house to be 
worth 20% more than the mortgage, 
whereas, customer contracts might easily 
be worth 500% more than the reseller’s 
debt to the carrier. 

The fundamental question is, then, 
whose customers are these? The reseller 
would claim the customers because it went 
out and made each sale. The carrier would 
say that the customers belong to it, be- 
cause it provides the basic service. This 


manufacturers’ efforts to find a similar 
justification are laughably weak. In an 
amendment to a distribution contract pro- 
duced by Motorola’s Radius division, the 
lunguage states that the furnishing of cus- 
tomer lists to Motorola by distributors is 
necessary to maintain the integrity of the 
distribution chain and to serve customers’ 
interests. Huh? 

These types of vague references to cus- 
tomer satisfaction, given as justification for 


demanding sensitive customer information, 
are without logical support, Are we to be- 
lieve that Joe’s Towing Service is better 
served if Motorola knows that Joe bought 
Motorola’s products? How? Joe doesn’t 
care whether someone in Schaumburg, IL, 
has his name. In fact, Joe might not want 
his name to rise up the Motorola food chain. 

In addition, the same agreement allows 
for Motorola to audit the books of the dis- 
tributor. Again, why? The distributor's 


Maximize NiCd and NiMH battery productivity 
with Telepower Conditioner/Analyzers. State-of-the-art 
patented circuitry assures the most dependable, cost- 


effective battery maintenance systems available. 
They're the perfect complement to JBRO land 
mobile batteries, featuring the industry's highest 
power ratings. Built to OEM specs without the OEM 
price tag, JBRO batteries provide reliable perfor- 
mance every time! Call today for a free catalog. 


JBRO 


BATTERIES, INC 


Name Brand Quality. Value priced. 


ongoing contractual debate can be solved 
by focusing on the transaction and assign- 
ing duties to protect each party’s true in- 
terest. For example, the reseller might be 
required to pay greater deposits, thereby 
continuously protecting the carrier. This 
simple solution appears far more equitable 
and would mirror the carrier's deal with 
the tclephone company. After all, 
shouldn't all portions of the distribution 
chain have equal benefits and nsk? 


FREE! 


FOR A LIMITED TIME, 
GET FREE STANDARD 
ADAPTER CUPS 
WITH PURCHASE. 
SAVE UP T0 $90! 
CONTACT YOUR 
PARTICIPATING 
DISTRIBUTOR TODAY. 
Paget 


Manufacturers’ machinations 
Although carriers can find some justifi- 
cation for demanding customer names, 


“an ee 


JBRO Batteries, Inc. 1938-A University Lane Liste, |L 60532-2150 « Phone; 630/964-9358 Fax: 630/964-9081 Order Entry: 800/237-6435 
YBRO Batteries SW. 257001-45 North #111 Spring, TX 77386 Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 
Visit us at Our website http:\\www.jbro.com 
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Regulating technology 


books are of no concern to manufacturers 
for any legitimate purpose, unless the manu- 
facturer is providing substantial financing 
lo the distributor, Even then, this ts a ques- 
Hionable tactic, The same distributor might 
be selling E.F. Johnson, Standard, Kenwood 
and Midian products. Should one manufac- 
turer be allowed to compare sales of prod- 
ucts through such an audit? 

When manufacturers demand this kind 


of intrusion into a distributor's books and 
records, the reasons given are invariably 
weak and vague. The motivation often 
lacks any legitimate business purpose. It 


often is simply high-handed tactics of 


market power focusing on an avenue for 
greater market data. 


Get protection 
Although every carrier, manufacturer 


Protect Your Future In Pager 
Servicing with the All New, 
Expandable CEC-10A 


LEVEL FUNCTION 


SINGLE, , DIGITAL 
* 2. TONE 


IMTS « 
MIS « 
OVMF 


With the New CEC-10A 
Code Synthesizer II you 
can encode the pager for- 
mats used by today’s 
high capacity paging 
systems without limiting 
your testing options for 
the future. 


Our unique field pro- 
grammable hardware and software 
design allows the CEC-10A to gen- 
erate virtually any tone or data 
protocol — while the powerful soft- 
ware keeps the operation simple. 


-—-_. 


CROMCO™ 
eee ELECTRONICS 


— A Division of Cromack Industries, Inc 


FLEX™ 


1600/3200/6400 bps 
GSC 
NEC 

POCSAG 


§12/1200/2400 bps 


Tone Formats 
and More! 


Use the CEC-10A stand- 
alone for simple and fast 
go/no-go testing or con- 
nect your PC for even 
greater operator capabil- 
ities — even install soft- 
ware upgrades in min- 
utes. Get the latest soft- 
ware release either on 
floppy disk or, if you really need it 
fast, download it over the Internet. 
Find out how you can protect your 
future in pager servicing by con- 
tacting us today! 


800-603-5140 


413-774-6500 Outside U.S. 


e-mail: sales@cromack.com 


Internet World-Wide Web http://www.cromack.com/ 
Cromco and Cromack are trademarks of Cromack Indusines, Inc. FLEX is a trademark of Motorola, Inc 
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and distributor will claim that the terms of 
its agreement are “standard,” there is no 
such thing as a non-negotiable agreement, 
Each is subject to discussion and change. 
Here are some simple tips for protecting 
your customer information. 

First, if the carrier or manufacturer in- 
sists on the information, only allow the 
information to be provided under a non- 
disclosure, non-circumvention agreement. 
That is. you will give the information, but 
the entity receiving the information cannot 
use it or disclose it in any fashion, espe- 
cially to raid your customer base to sell 
your customers alternative products or to 
compete with you. 

Second, if a carrier wants to “own” your 
reseller customers, find another carrier, 
Although everyone should pay their bills 
faithfully to their suppliers, those suppli- 
ers should not be in a position to take over 
the business the minute you miss your 
“minimum payment due.” However, be 
prepared to offer greater security deposits 
and advanced payments to decrease the 
level of risk borne by suppliers. 

Third, if you are getting financing for 
equipment, you should offer your books 
for audit by the financing manufacturer, 
but only under two conditions: prior to 
securing the initial loan and any time 
that an increase in the loan or line of 
credit is requested. If you are making 
prompt payments against the loan, the 
manufacturer should accept the pay- 
ments as all necessary evidence of good 
faith and responsible business practices, 
without further investigation. (Beware of 
lease and buy-out arrangements that pro- 
vide a basis for demanding information 
about the location of the “leased” equip- 
ment, if the leased cquipment will be 
held by customers.) 

Fourth, if the FCC requests customer 
information, demand that the information 
be protected from disclosure to competi- 
tors seeking such data by employing the 
Freedom of Information Act. The FCC 
rules will accommodate this request, and 
it is reasonable to request such privacy 
protection. 

Finally, if you are already subject to one 
of these contracts, take gradual steps to 
get out from under the terms, such as off- 
loading your customers onto another 
carrier's system that offers more equitable 
terms, or preparing for renegotiation of the 
mMOst Onerous terms upon renewal of your 
present contract. If you don’t, you will one 
day discover that your business is little 
more than sharecropping, with all pur- 
chases being made at the company store, 
and that you actually own little for your 


labors. 
7 


ews 


Support for pACT effects 
formation of industry organization 

Strong support for a new two-way pag- 
ing and messaging protocol, personal Air 
Communications Technology (pACT), has 
led to the formation of a new industry 
organization, the pACT Vendor Forum. To 
date, 24 companies from around the world 
have joined the Forum, including AirLink 
Communications, AT&T Wireless Serv- 
ices, Casio, CNet, Ericsson, LanSer 
Telecom, NEC, NovAtel Communications, 
Panasonic, PCSI, Rogers Cantel Paging 
and Sierra Wireless. 

Developed by a collaboration of com- 
panies experienced in the design of wire- 
less data and cellular digital packet data 
(CDPD) systems, pACT is the first 
Internet Protocol (IP)-based, open stan- 
dard in the narrowband PCS (N-PCS) 
industry. The pACT Vendor Forum is a 
not-for-profit association with a charter 
to “enable, support and promote the adop- 
tion of the pACT two-way N-PCS stan- 
dard worldwide.” 

Members are dedicated to the rapid de- 
ployment of a variety of pACT products 
and services designed on an open systems 
basis, ensuring multi-vendor compatibil- 
ity and interoperability. Membership is 
open to all vendors or prospective vendors 
of products or services that comply with 
the pACT standard. pACT Vendor Forum 
leadership includes board members from 
Ericsson, LanSer, NEC, PCSI and Retix. 


MTA-EMCI projects more than 
60 million pagers in service by 2000 

In 1995, subscribers increased 31% to 
34.5 million users, according to MTA- 
EMCI, Washington, DC, in its annual State 
of the U.S. Paging Industry. In 1995 the 
industry grew by more than eight million 
net subscribers, and that growth was driven 
by consumers, as opposed to business users. 
Among respondents to MTA-EMCI’s sur- 
vey, new subscribers used their pagers 65% 
of the time for personal reasons, and sub- 
scribers of three or more years only used their 
pager 29.8% of the time for personal reasons. 

As a result of increased demand for a 
higher level of service, lower airtime 
prices and added system capacity, the 
share of alphanumeric pagers in service 
increased from 7% in 1994 to 10% in 1995, 
according to the survey. 

The increased growth of paging also 
prompted several mergers and acquisitions 
in 1995, As the industry consolidated, car- 
riers with a total of 2.9 million subscribers 
were acquired by or merged with other 
paging carriers. In 1995 the top 12 paging 
carmiers held 65% of all subscribers; those 
same companies held 45% in 1994. 


Glenayre, CNET plan merger 


Glenayre Technologies, Charlotte, NC, 
and CNet, Dallas, have signed a merger 
agreement. There will be a tax-free ex- 
change of new shares of Glenayre Com- 
mon Stock to CNet’s shareholders and 
optionholders, The transaction will be ac- 
counted for as a pooling of interests and is 
expected to close in the fourth quarter of 
1996. Certain shareholders, who in the 
aggregate own more than 50% of CNet’s 


shares, have granted Glenayre a separate 
option to purchase their shares if specific 
events occur that result in the termination 
of the merger. 

Following the transaction, CNet share- 
holders and optionholders will own less 
than 1% of Glenayre on a fully-diluted 
basis. CNet will operate as the CNet Divi- 
sion of Glenayre and will continue to 
market its products under its brand name 
and trademarks. 


TIMES MICROWAVE LMA 400 


Attenuation 


Water/Moisture 
Resistance 


Times Microwave LMR’-400... The benefits are clear! 


Lower Attenuation — The closed cell foam of LMR-400 provides the lowest loss of 
any RG-8 size cable on the market - only 3.9 dB per 100 feet at 900 MHz. 
Water/Moisture Resistance — The closed cell foam and bonded tape outer 
conductor of LMR-400 result in a completely weatherproof cable unlike 9913, which 
can collect water over time destroying its loss and VSWR performance. 


Lower Cost — LMR-400 is priced competitively with air dielectric designs. Its superior 
construction results in longer lite and high reliability for far lower life cycle cost. 


The only smart choice is LMR cable, backed by our 5 year warranty! 


"TER screenees 


358 Hall Avenue, Wallingford, CT 06492 @ 203-949-8400, 1-800-867-2629 FAX: 203-949-8423 
4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK B81 +44(0)1592655428 FAX: +44(0)1592653162 
htpv/www.limesmicrowave.com 
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News 


Motorola launches disaster recovery service for two-way radio users 


Motorola's Americas Service Division 
(ASD) has launched its first disaster re- 
covery service for those who operate two- 
way radio systems, The service addresses 
a broad range of potential disaster situa- 
tions—from lightning. flooding and toma- 
dos to power surges. sewer backups. water 
damage, fire or even vandalism—that may 
compromise a two-way radio system's 
performance, or shut it down altogether. 


Digital ANI 


Motorola offers the service as an exten- 
sion of customers’ existing service agree- 
ments on their fixed equipment. Each 
customer’s plan is unique to them. 
Motorola conducts an extensive analysis 
to determine what equipment. personnel 
and logistics would be required to get the 
customer back on the air. The information 
is stored in a database for quick retrieval 
if necessary. 


Miker ID. It will nail them. 


Celwave offers education program 
for cellular, PCS operators 

Celwave, Marlboro, NJ, is offering an 
educational program for cellular, PCS and 
other wireless operators. The program, 
dubbed “Celwave University,” consists of 
five day-long modules conducted by certi- 
fied electrical engineers. Students can 
choose any or all of the courses, and 
classes can be conducted at the operators’ 
workplaces or at Celwave’s headquarters. 
The modules are Antenna Basics, Ad- 
vanced Theory, Tower Top Amplifiers, Bi- 
directional Amplifiers and Filters & Com- 
biners. Each is structured to impart basic 
concepts and applications. 


Combined land-based, satellite 
wireless data benefits truckers 
Since the Pro2000SL multi-mode com- 
munications system was introduced in 
1995 by Rockwell International, Newport 
Beach, CA, and ARDIS, Lincolnshire, IL, 
more than 8,200 units have been ordered 
by truckload carriers around the country. 
By integrating ARDIS’ extensive national 
coverage in metropolitan areas with the 
satellite links from Rockwell, trucking 
companies have experienced increased 
profitability and driver security and im- 
proved customer service. The combination 
of land-based and satellite communica- 
lions provides truckload carriers complete 


Miker ID will end the stuck mikes 
and stop the horseplay on your 
radios. |D-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


coverage Virtually anywhere in the United 
States, allowing a customer to roam from 
a rural area in Utah to a covered loading 
dock in New York City. 


[ esc | CONTROL SIGN 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 


Two-way dealers, servicers benefit 
from web site production services 

Bobby G. Thompson & Associates and 
Internet Direct have formed a strategic 
partnership that will result in specialized 
web site production services for land mo- 
bile radio dealers and servicers worldwide. 
Both Phoenix-based companies will work 
together to promote Internet Direct's 
GoSite Internet Server, a turnkey solution 
for dealers who seek a professional World 
Wide Web presence without the expense 
of dedicated hardware and technical staff 
that an in-house server requires, 

“With the GoSite Internet server, land 
mobile radio dealers and servicers will be 
able to market their products and services, 
provide better customer service and im- 
prove employee communications,” said 
Bobby G. Thompson, president of Bobby 
G. Thompson and Associates. Dealers and 
servicers have the opportunity to register 
a domain name for their Web site. A 
simple name, such as www.(company 
hame).com is easy to remember and pro- 
vides quick access to the web site. 
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Dependable solar electric power systems. 


Telecommunications 
Data Acquisition 
Microwave Repeaters 
Radio Repeaters 
Cellular Power Systems 
Highway Call Boxes 
Navigational Aids 
Remote Facilities 


Cail for a price quote and 
computerized CAD design. 


Direct Power and Water Corporation 


3455-A Princeton NE « Albuquerque, New Mexico 87107 
1-505-889-3585 or 1-800-260-3792 email dirpowdd@directpower.com 
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DFW Communications buys Motorola company-owned service centers 


Taking advantage of a 1995 Motorola 
National Service Division restructuring. 
DFW Communications purchased Motor- 
ola's four Dallas-Fort Worth two-way ra- 
dio company-owned service centers in 


March 1996. The transition is a result of 


the restructuring of Motorola's service 
division, which implemented a new serv- 
ice strategy and consolidated all product 
repair services from company-owned serv- 


ice centers to one major high-technology 
Radio Support Center subscriber depot in 
Rockford. IL. The transition to an inde- 
pendent full-line product dealer-servicer 
increased DFW's staff from 29 to 42 em- 
ployees. The company plans to offer new 
products and services, including two-way 
paging products and rental services. An 
Internet World Wide Web site ts also be- 
ing designed. 


Batteries Batteries Inc. acquires Battery Networks, Alexander Battery 


Batteries Batteries Inc. (BBI), New 
York, has entered into an agreement in 
principle to acquire Battery Network, 
Alexander Battery and their affiliated com- 
panies, The acquisition is subject to the 
execution of a formal agreement that will 


provide for a purchase price in excess of 


$14,000,000 and is payable in a combina- 
tion of cash, convertible preferred stock 
and common shares of BBI. 

Alexander, Mason City. IA. founded 
more than 30 years ago, is a national bat- 
tery distributor and value-added assem- 
bler. The company's major battery prod- 
uct lines serve the laptop computer market 


Constructing a UHF 
Trunking System? 


Build it “Smart” 
with the Ritron RRX-450 
Synthesized Repeater. 


under the brand names Battery Network 
and Absolute, the medical battery segment 
and the two-way radio segment. 

BBI operates through three subsidiaries: 
Tauber Electronics. San Diego, is princi- 
pally a value-added resource that designs 
and assembles battery packs; Advanced 
Fox Cellular, Philadelphia, distributes 
more than 1.500 cellular products, acces- 
sories and components through its busi- 
ness-to-business telemarketing and catalog 
circulation program: and Batteries Batter- 
ies for Everything. Phoenix, sells batteries 
and battery-related products, cellular prod- 
ucts, accessories and components, 


Railway company chooses Western 
Multiplex digital microwave radios 

Western Multiplex. Belmont. CA, a 
wholly owned subsidiary of Glenayre 
Technologies, Charlotte, NC, has sold $2.7 
million worth of WM-4T-6 licensed digi- 
tal microwave radios to Norfolk Southern 
Railway Company, Atlanta. Norfolk 
Southern will be using the WM-4T-6 in 
the areas east of the Mississippi River to 
replace its existing analog spur radios op- 
erating at 6GHz for intracompany net- 
working. The radios were chosen because 
of their high performace, low power con- 
sumption, flexibility and small rack size, a 
company spokesman said. Installation is 
expected to begin in the fourth quarter of 
1996, 


Sabre’s new plant will triple 
antenna production capacity 

Sabre Communications, Sioux City. IA. 
is building a new plant on a 10-acre plot 
south of Sioux City that will triple the 
company’s tower production capability. 
Administration, engineering and market- 
ing offices will also be housed in the new 
facility. Construction is expected to be 
completed by October 1996. 


UHEIF trunking is a smart idea. [t's spectrum efficient 
and has plenty of profit porential for an operator. But 


ning te soon, build your system “smart” wich Ricron’s 
RRX-450 synthesized repeater, 


The RRX-450 repeater is the intelligent choice 


hecuse it offers so much for so few dollars. For starters, 
it asily connects to trunking controllers through a dedi- 
cated internal connector, eliminating interface hassles. 


The RRX-450's superior technical performance is 


well suited for trunking environments. It has excellent 


transmit modulation bandwidth and linearity, allowing 


trunking control data to pass through cleanly without 
any distortion, And a can easily drive a 100 Watt 


power amplitier with 6 Watts of input and still operate 


at continuous duty. 
All of these features make Ritron’s RRX-450 the 
competent choice for your trunked radio system ata 


cost that’s hundreds of dollars below the competition: 


Call us at 800-USA-1-USA or FAX 800-251-RFAX 


and find out about the smart solution 
for your UHF trunking system. 


RITRON, INC. 


Wireless Communications Products and Systems 


¢ 10 pin trunking controller interface 
¢ Ventilated rack mount enclosure with 
cooling tan 
¢ UHF and VHF* Models 
© 8 & 30 Watts outpur power 
© 110/220 VAC operation 
® CTCSS/DCS Signalling 
© 12 VIC trickle charge w/Auto cutover 
® Flexible PC Programming 
"FOC type acceptance pending 
(available for international sale) USA 
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N ew products 


NMO antenna simultaneously 
transmits on three bands 


NCG/Comet = An- 
tenna’s PX-555NMO 
antenna allows simulta- 
neous transmission on 
VHF. UHF and cellular 
frequencies. The an- 
tenna screws Into a slian- 
dard NMO mount. For 
simultaneous TX/RX on 
any of the three bands, a 
triplexer is available. 
The coax from the an- 
tenna is screwed into the 
triplexer. and three radio 
connections are on the 
opposite side of the tri- 
plexer. The 27-inch-tall 
antenna his the appear- 
ance of an elevated-feed 


cellular antenna. 
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FEATURES: 


5 watt power 

High directivity 

RF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 
frequency domain reflectometry tests to be made 
easily and inexpensively. There is no need tospend 
thousands of dollars ona dedicated antenna tester. 
Simply use the EAGLE bridge with your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $389.00 fora 1.0GHz bridge. 


Analyzer measures coaxial line SWR, loss, RF power 


Cable Mate from 
Anritsu Wiltron 
measures SWR, re- 
turn loss, cable- 
insertion loss, RP 
power (watt meter) 
and distance-to- 
fault on coaxial 
transmission lines. 
The analyzer cov- 
ers a range from 
SMHz to 1.200MHz. 
The unit uses fre- 
quency domain reflectometry (FDR) to isolate transmission 
faults. Because FDR uses RF frequencies instead of de pulses. 
the unit can locate RF faults, not just de open- or short-circuit 
conditions. The analyzer is lightweight and battery-powered 
for field use. 
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Base antenna redesign permits channel combination 


Celwave has redesigned its PD201 Stationmaster base sta- 
tion antenna with a double bandwidth of 20MHz. The expanded 
bandwidth of the Stationmuster IT permits several channels to 
be combined. Models cover the UHF range from 406MHz to 
512MHz. 
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FEATURES: 


Low loss 

Low Cost 

Custom labels 
Sweptto 3.0GHz 
Rugged! 60 Ib. pull 
Excellent returnloss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable [D a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $25.90 1-4 quantity with"N" connectors 


Call for FREE application note: “Antenna and Feedline Measurements" 


"CRGEEF 
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Enhancements to service monitor include faster microprocessor, graphics 


Low-profile dc power supply integrates with base station installation 


The TL series de power supplies from 
Tripp Lite are designed to match most 
two-way radios on the market and to work 
as an intregrated base station installation 
The series includes two 11A models, 
which feature a metal enclosure designed 
to house and protect the radio. The TL 
series combines all the standard features 
of Tripp Lite’s PR series de supplies, 
including voltage regulation, automatic 
overcurrent protection and full line isola- 


Ritron, Ine. ® PO) Baw 


IFR Systems’ enhanced version of its 
COM-120B communications service 
monitor adds more than a dozen innova- 
tions. The new version of the COM-120B 
includes a faster microprocessor and im- 
proved graphics for greater flexibilty in 
setting up custom test screens. PCMCIA 
port enhancements add user-definable test 
procedures and file storage and retrieval 
capabilities. The unit has an independent 
tracking generator, giving it the ability to 
independently sweep two sets of frequen- 


Portable signal strength meter 
covers several wireless frequencies 


The Champ 
Ultra-Lite from 
Berkeley Vari- 
tronics Systems 
is a hand-held, 9V 
battery-powered 
signal strength 
meter weighing 
slightly more than 
1 pound. Users can 
select from stan- 


cies simultaneously. 
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tion. Continuous duty performance stands 
up to extended periods of operation. 
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dard models cov- 
ering a wide range of frequencies: PCS, 
paging, IVDS, LMR, ISM and fixed 
wireless. The unit is also designed to 
find indoor RF “shadows” in wireless 
systems. In mobile studies, the meter 
can be used to detect RF leakage and to 
verify propagation coverage. Features 
include a wide dynamic range, tempera- 
ture-controlled quartz accuracy, long 
running time. an cight-bit AD and a 2- 
line by 16-character LCD. [F bandwidths 
are available as an option. 
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REVOLUTIONARY VALUE! 


Patriot 2-Way Radios 


LOW BAND ¢ UHF ¢ VHF 


Patriot radios are synthesized, pro- 
grammable and designed to provide 
maximum performance and value to 
the radio customer. They utilize the 
latest in SMD design and microcon- 
troller technology to bring the most 
compact, reliable and versatile radio 
to marker, at the best possible price. 


199K. Cored IN GOH © Phy, SUP Sdé-1 200 


Portables -The full power RTX Series: 11 Chan- 
nels, 6 Warts (low band), 5 Wates (VHF/UHF), Scan, 
CTCSS, DCS and 2-Tone Signalling. 

The ultra small SST Series: 2 channel/multi-mode 
capabiliry, 2 Watts (VHF/UHF) and CTCSS 
Signalling. 

Mobiles -The MIL-STD RPM Series: 16 channels, 
60 Watts (low band), 25 Watts (UHF), 30 Warrs 
(VHF), Scan, CTCSS, DCS and 2-Tone Signalling. 


Repeaters -The RRX Series UHF Programmable 
Repeater offers high performance specifications, 
CTCSS/DCS, a wide range of options and an 
affordable price. 


Every Patriot Radio is backed by a no-nonsense 
factory warranty from Ritron, Inc., a leading U.S. 
manufacturer of innovarive wireless communication 
products and systems since 1977, 

It you're a dealer and need a dependable 2-way 
radio line, chen you need Patriot. Call us at: 


800-USA-1-USA or Fax 317-846-4978 


PATRIOT. 


BY RETRON 


WADEIN THE 


USA 
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EEPROMs Provide Trunking 
Conversion for Mobiles 

[DA Corporation of Fargo, ND announces 
the availability of LTR trunking 
conversion EEPROMs for various 
Motorola and Motorola Radius mobile 
radios. The replacement EEPROMs are 
available for popular models in the 400 
MHz. 80OMHz and 900MHz bands, LTR 
conversion of Privacy Plus mobile 
phones is also being offered, An 


inexpensive programming kit is required 


to program the 

converted 

mobiles. Post- 

conversion {ea- 

tures include 

} group scan, TX 

time-out timer, 

trunked or 

conventional 

A oOperiutron, 

CTCSS and 

CDCSS, block decode and automatic 
channel acquisition. 


IDA CORPORATION 


1345 MAINAVE. 
FARGO , ND 58103-1631 
800-627-4432 * FAX: 218-233-1886 
E-MAIL: ida1995@aol.com 


Hite arid Katdiae ane vrored tradeniaths oe Sluteeuta, Ly 
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New products 


UHF repeater groups logic, receiver, power elements into a single unit 


The model 2004 UHF repeater from 
E.F. Jehnson is for LTR trunking sys- 
tems. The repeater delivers LOOW of RF 
output. Variable to 25W, and is available 


Triple-bonded cable eliminates 
water migration, provides stability 


A line of high- 
performance. low- 
loss, 500 coaxial 
cables, Cell Reach, 
from CommScope 
are designed for 
wireless transmis- 
sion systems. The 
cables combine a 
smooth-wall copper 
outer conductor and 
a high-strength, closed, microcell-foam 
dielectric. The cable is triple-bonded 
(center conductor to foam dielectric, di- 
electric to outer conductor and outer con- 
ductor to jacket), which provides electri- 
cal and mechanical stability, low VSWR 
and eliminates water migration. 
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for 12.5kKHz or 25kKHz bandwidths. The 
unit combines logic, receiver, exciter and 
power amplifier into a single unit requir- 
ing only 9" in a standard 19" rack, A com- 
plete five-channel LTR repeater site, in- 
cluding combiner, can fit into a single 
seven-foot rack. The repeater is fully syn- 
thesized for easy frequency changes, with 
remote diagnostics and alarms, RF ampli- 
fier protection and PC programming 
capability. 
Circle (406) on Fast Fact Card 


Software routines speed RF 
propagation analysis 


RFCAD 2.0 from Communications 
Data Services is PC-based propagation 
software for Microsoft Windows. Fea- 
tures include rasterized maps, site desig- 
nation, data importation and output to 
various peripheral devices. Utility appli- 
cations include reference point calcula- 
tions, distance and bearing, coordinate 
conversion, HAAT and antenna pattern 
displays, both numerical and graphical. 
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5115 Church Street » Skokie, IL 60077 
847/676-8282 » Fax 847/676-8744 


7 Leavitt Communications, Inc. 


Names You Trust. 
Service You Deserve. 


Quality ------ Value ------- Reliability 
Competitive Prices ---- Knowledgeable Salespeople 
Stock & Delivery to Your Orders 


We Carry A Complete Line Of 
Motorola Pagers, Accessories & Software! 
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Holiday Delivery! 
847-676-8282 


Bravo Classic™ * Bravo FLX” * Memo Express™ * Advisor™ ¢ Advisor Pro/Scriptor LXII" 


MOTOROLA 


Authorized Paging 
Systema Ovaler 


Order Now 


For Assured 


tor Il“ « Word Sender™ ¢ Ultra Express™* Bravo LX™ 


ini 


@m 


Package upgrades manual combiners with automatic tuning capabilities 


Allen 


Decibel Products Division of 
Telecom Group has developed the five- 


channel AutoCELL-UPG to allow cellular 
carriers to upgrade existing manual-tune 
combiners into autotune combiners, Up- 
grading the manual-tune combiners al- 
lows improvements in base station per- 
formance without replacing major com- 
ponents in the base station site or equip- 
ment racks. The AutoCell-UPG combin- 
ers provide status LEDs for alarms. The 
package also allows base stations to 
modulate analog and digital transmission 
isolation for each cavity. 
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Generators provide as much as 8kW from small-footprint system 


The Auxiliary Power System series of 
standby generators from Generac in- 
cludes utility voltage monitoring, auto- 
matic start-stop, engine safety shutdowns 
and system battery charging. Options 
consist of ac or de voltage outputs, te- 
lemeiry monitoring, automatic transfer 
switch and weather-protected outdoor 
enclosures. Rated from 3kW to 8kW, the 
generators are available in natural gas- 
or LP-fueled models. The three largest 
models have a 25" X 19" footprint. 


Two-way radios offer alternatives 
in trunking protocol, spectrum 


The GTX series of mobile and portable 
trunked two-way radios from Motorola 
Land Mobile Products Sector are avail- 
able in both 800MHz and 900MHz spec- 
trum models, in Motorola Privacy Plus or 
E.F. Johnson LTR trunking protocols. Both 
models contain numeric display. Features 
include scan, talkaround, private conversa- 
tion, telephone interconnect and call alert. 
Dual-mode capability supplies communica- 
tion flexibility. Users have the convenience 
of selecting trunked or conventional re- 
peater operation with 10 systems, eight talk 
groups and 10 conventional modes. 
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our Model 640. ane 2000 Series aging 
terminals have the best technical support 
possible: 24 hours a day, 365 days a year. 


Since every terminal has a built-in modem for remote 
access, our application engineers can fine-tune your 
system any time you want. All by modem, on demand. 

Our ongoing development program, diverse product 
line, and industry success guarantee that you can count 
on our support for the lifetime of your operation. 

And our support starts now. We'll help you configure 
the terminal to meet your needs today and tomorrow. 


Model 640 and Series 2000 Paging Terminals 
- up to 50,000 subscribers, 38 telco trunks, 8 radio channels, 72 hrs voice storage 


We'll Always Be Here For,You ! 


ZETRON), = 
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nstrinsically Safe 


Mate 


Headsets & Audio Accessories _ 


800-346-6442 
510-676-3387 fax 


Circle (56) on Fast Fact Card 


64 Mubile Radio Technology 


October 1996 


New products 


Low-heat system minimizes thermal stress in circuit assembly reworking 


The Radiant Chipmaster from Auto- 
mated Production Equipment (A.P.E.- 
South) addresses problems faced when 
the reworking of large circuit boards, 
with irregular component and connect 
distribution, may lead to stress and ther- 
mal warping. The system's 12" * 12" 
mass radiant hot plate has temperature 
controls accurate to 2°F over 10 hours at 
pre-heat temperatures of less than 300°F. 
The high-power and low-heat feature of 
the system, when used with the Radiant 
package. allows reworking of large ce- 
ramic or sensitive high-density perimeter 
OMPACS with central thermal transmis- 
sion ball contacts at temperatures less 
than 450°F, with a bottom heat of 150°F 
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Controller maximizes throughput with Flex-POCSAG mode change 


Glenayre’s GL-C2000 paging control- 
ler is now capable of on-the-fly (OTF) 
mode change between Flex and POCSAG 
paging protocols, allowing carriers to 
maximize throughput when supporting 
both types of subscribers. The OTF fea- 
ture enables transmitters to switch 
seamlessly between the deviation settings 
and frequency offset parameters required 
by the two protocols. The system is also 


designed to improve performance when 
ReFlex and one-way protocols are mixed 
on a single RF channel. 
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Mobile direction-finding antenna works for paging, cellular systems 


2 TO 20 RECORDING CHANNELS 
FEATURES: 

* AUTOMATIC START-STOP CONTROL 
*CONVENIENT CASSETTE TAPE 
-INSTANT PLAYBACK 


*SIMPLE LEGAL INSTALLATION 
*DIGITAL TIME REFERENCE 


AP 


FOR INFORMATION CALL O8 WHITE 


3087 Alhambra Dr., Cameron Park, Ca. 95682 
(916) 677-3210 


Model MA800 direction-finding (DF) 
antenna works for land mobile and air- 
borne operations. The antenna from Cu- 
bic Communications is effective for cel- 
lular telephone and paging systems, but is 
especially suited for cartop or aircraft in- 
stallation, [t consumes little power during 
operation because of its signal-handling 
capability 
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BASS 2 CHANNEL: 
DASe fOr SrStiMe 
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Glass-mount, LOW, cellular antenna 
provides 1.9:1 VSWR for cellular 


The Glaslink 
window-mount an- 
tenna from An- 
tenna Specialists 
Division of Allen 
Telecom Group ad- 
heres with high- 
bond. double-sided 
tape to vehicle 
windshields or win- 
dows. The tape at- 
tachment precludes 
drilling holes into 
the vehicle body 
during installation. 
RF signal loss is re- 
duced by a hard- 
wire connection be- 
tween the coupling 
box and the feeder. 
Its cable is con- 
nected to the cellular phone’s transceiv- 
er unit. The antenna spans the entire cel- 
lular range at a typical 1.9:1 VSWR. 
The 14-inch antenna is rated at [OW of 
output power and a gain of 3dB. 
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Foam dielectric cable for RG-142 connecters provides lower attenuation 


LMR-195-PVC cable from Times Mi- 
crowave Systems is designed to accept 
standard RG-142 connectors with lower 
attenuation, better flexibility and lower 
cost than RG-142. Constructed with a foam 
polyethylene dielectric and a bonded tape- 
and-braid outer conductor, the cable has a 
loss of 10.7dB/100 feet at 900MHz and 
16.1dB/100 feet at 2GHz. A PVC jacket 
lends flexibility and simplifies stripping. 
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Hand-held features 3W of power in 


The 900MHz model Avenger SI hand- 
held radio from E.F. Johnson delivers 
3W of RF power and is available in three- 
button and DTMF keypad models. It can 
be programmed for as many as 14 sys- 


three-button, keypad 900MHz models 


tems with 10 groups per system, The ra- 
dio has such standard features as system 
and group scan, talkaround and User Se- 
lect menu-driven operation. 
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Directional yagi antennas feature aluminum boom, solid rod elements 


Heavy-duty directional yagi antennas 
covering several ranges are available 
from Comtelco Industries. Models 
range from five-element, 9dBd gain an- 
tennas for 144MHz-225MHz to 10- 
element, 12.2dBd gain antennas for 800/ 


900MHz. The antennas are constructed 
with an aluminum U-channel boom and 
solid aluminum rod elements. A polyester 
coating provides protection from the 
environment. 
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Get low cost, field programmable encryption for mobile and portable radios. 


Taxi drivers. SWAT 
team coordinators. Fishing 
boat operators. There are 
thousands of different users 


who are protecting their voice 
communications from eaves- 


droppers with Selectone 
Encryption Systems. 


| ST-20 


Our compact, plug-in encryption modules provide 


the voice security you need in models ranging from our 


simple inversion scrambler to more sophisticated, rolling- 


code encryption systems utilizing over 4 billion code keys. 
The systems feature high quality audio, field programma- 


bility, and rugged construction. 


Our user-friendly modules are easy to install, and are 
available for well over 120 models of mobile and portable 
two-way radios throughout the world. And yes, we offer 
installation services at affordable prices for all our encryp- 


tion products. 


Selectone Inc. 


~ 25 
we °°) Features and Benefits 
@ Low Cost @ Miniature 
size @ High quality audio 
e Ficld programmable 
e Low power consumption 
@ Available for over 120 
different radios @ Factory 
installation available 


Call, fax or write toclay for details... 


Selectone 


3501 Breakwater Avenue, Hayward, CA 94545 USA 
Toll Free: 1-800-227-0376 (USA & Canada) 
Phone: 510-781-0376 Fax: 510-781-5454 


email: admin@selectone.com @@ http://www.selectone.com 
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EQUIPMENT SHELTERS 


Miller Telecom offers a full range of equip- 
ment shelters, engineered as a customized 
solution to your site specific design criteria. 
Lightweight Concrete 
Noncombustible Steel 
Lightweight Wood Framed 
Containerized Shelters 
Lightweight Cam Lock 
Cells On Wheels 


Standard 10 year watertight warranty. 


Delivery guaranteed to meet your schedule. 

MILLER 

wr TELECOM Elkhart, IN 46517 

S| SERVICES (219) 294-6065 
INC. 


A Miller Building Systems Company 
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RADIO & CELL PHONE 
NYLON CASES 


* Stylish Cases for Tough Field Use 
* Competitive Prices, Profitable Sellers 
* A Wide Selection for Any Need 


— DEALERS ONLY — 


6401 South Madison Avenue 
P.O. Box 4230 
Anderson. Indiana 46013-0230 
Tel: (317) 622-7687 
Fax: (317) 622-7691 


Call for a Free Catalog TODAY! 


1-800-826-5354 


Circle (60) on Fast Fact Card 


66 Mebile Radio Technoloey October 1996 


New products 


Matched portable/mobile units offer dual-mode use 


The LTS 2000 
portable and LCS 
2000 mobile radios 
from Motorola 
Land Mobile 
Products Sector 
are dual-mode- 
capable and offer 
as many as 90 
modes on trunked 
and conventional 
channels. The ra- 
dios share common 
software features to simplify operation and to reduce training 
time. Both operate in the 821MHz~-824MHz range for NPSPAC 
and trunking. APCO 16 features are incorporated. including 
emergency. PTT ID, selective inhibit and dynamic regrouping. 
Backlit displays show status icons for easy readability, The 
portables offer an eight-character display, four-by-four keypad 
and emergency side button. 
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Time domain reflectometer indicates fault severity 


Advanced Electronic Application’s 
CableMate Ume domain reflectometer 
locates faults in coaxial and two-wire 
cables. The unit graphically indicates the 
severity of faults and the distance to the 
fault. Distances to 2,000 feet can be dis- 
played in feet or meters along with the 
amplitude in decibels from the injected | 
pulses. The hand-held unit is battery- 
powered and offers on-screen menus and 
on-screen help for almost all functions. 
As many as 15 plots and their parameters f 
can be saved in non-volatile memory for 
later reference. Each plot can be assigned 
an identifying name that will appear each 
time the plot is displayed. Optional soft- 
ware links the CableMate to a PC for real-time remote control 
and display. 
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Circuit repair kits speed modification of connectors 


Pace’s four Thermo- 
Bond Cir-Kits allow 
faust repair and modifi- 


ThormoBond ~T} sf CAT “ . 
CIR-KIT" cation of SMT lands 


and Thru-Hole pads, 
edge connector fingers 
and other circuitry to 
original manufacturer 
specifications. The Cir- 
Kit frame uses a dry- 
film adhesive backing 
that can be hot-bonded 
in 15 seconds at low 
temperatures. Twelve 
ThermoBond Selector 
frames are available. 
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Panel-mount receptacles replace Type N connectors 


TRU-7666/7686 
panel-mount recep- 
tacles are 7/16 fe- 
male and male di- 
rect replacements 
for Type N connec- 
tors that eliminate 
the need for panel 
modification. De- 
signed to ensure 
low intermodula- 
tion, the recep- 
tacles from Tru-Connector provide 50Q impedance and are 
rated for 2,700Vrms. The units have either gold or silver cen- 
ter conductors, BeCu contacts and Teflon insulators. 
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Power supply allows direct input from dc sources 


Avtee offers an optional 48Vdc input power supply for its 
DSPatch series of radio-telephone console systems. The op- 
tion allows direct input from dc voltage sources common in 
most telephone equipment rooms, without resorting to de-to- 
ac converters. The redundant power supplies operate in a load- 
sharing configuration with no system down-time in the event 
of power loss from either supply. Output voltages, monitored 
by 5V and 12V sense lines, are passed to the system for diag- 
nostic monitoring. System controllers activate an alarm mes- 
sage at the operator workstations and the system printer if a 
failure is detected. DSPatch is a high-capacity switching sys- 
tem featuring extensive use of digital signal processors. 
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Modified transceiver modem has repeater capability 


RF Neulink’s 2W Neulink 9600 transceiver modem has re- 
peater capability. With 65.000 unique ID codes, the synthesized 
UHF modem is capable of point-to-point and point-to-multipoint 
networking, The full handshake protocol includes RTS, CTS, 
DSR, and DCD as well as error detection and correction. 
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Radio-telephone interface includes auto-answer 


The RTU-282 
radio-telephone in- 
terface unit from 
JPS Communica- 
tions includes a 
built-in telephone 
and a handset that 
can both be used in- 
dependently. The unit features auto-dial and auto-answer ca- 
pabilities, built-in digital signal processing and vox capability. 
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Waterproof connectors install without special tools 


RFS Cablewave Systems has introduced the Self-Clamp 
'f" Superflex connectors that are designed to be waterproof, 
solderless and easy to install. No special tools are required. 
Cablewave Systems also offers Flexwell low-loss foam cable. 
air-dielectric cables, radiating cables, point-to-point micro- 
wave antennas and waveguides. 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


European Rep. Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 


tae & Fax: 44 1297 62 56 90 
//www.dopsys.com 
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EMAIL: epcom@whc.net- 
1630 Paisano Dr. 
Tel (915) 533-5119 Fax (915) 542-4701 
El Paso, TX. 79901 
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Oirtaher 1906 Moahile Radin Terhnalaacy A? 


A FULLY INTEGRATED 
SERVICE (MANACEAENT SYSTEA 
WITH ACCESS To ALL PROCESSES 

THROUGH A SINGLE TOIT OF ENTRY. 


WOT 
WIN@OWS NT 
WINOWS 95 
WINDOWS 3.1 


_—_—_. iF ant 
200 Montcalm h Tel: 819-770-4000 


Suite R8& Fax: 819-770-1795 
Hull, Quebec yay] Internet: 
Canada |8¥ 3B5 — Crnpeeation | info@serviceware.ca 


Download a copy of the ServicePlus Demo from our 
BBS: 819-770-1897 or Web site: www.serviceware.ca 
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Language 


Finally...a networking product that actually allows 
your SMR system to communicate with most other 
trunked and conventional radio equipment. 


Provides real-time networking of radio sites for 
roaming and handoff. 


This is the product the whole SMR industry 
as been waiting for! 


Your network can become both . 


frequency and protocol transparent- > ff 
just think of the possibilities! ; 
And it’s affordable even to small 

SMR system operators. 


Call for more 


And 
SMRLink® Theirs 
information 


today & Theirs 


And Theirs... 
/) SMARTILING We bring it all together! 
{269 South Broad Street, Wallingford, CT 06492 1-800-229-LIVK Fax. 203-269-5475 


| SMRE Ith is a egisteren Leadeniark of SmmactLink 
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New products 


Flat patch array PCS antennas are less than 2" thick 


CSS Power has released a PCS an- 
tenna line. The flat patch array family of 
antennas feature pseudo-microstrip-fed, 
aperture-coupled (AC) patches using 
ceramic-filled laminate substrate con- 
struction. All antennas are less than 1.7" 
thick, with various lengths proportioned 
according to antenna gain. This AC se- 
ries also includes dual-polarized anten- 
nas that use orthogonal slant, 45° polar- 
ization. The CSS antenna mechanical 
package is designed for, and verified 
against, MIL-STD-810E. All antennas 
are also covered with a five-year 
warranty, 
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Smart radios provide easier mobile roaming 


Zetron offers software upgrade kits for existing model 49/ 
ZX controllers, and the company is shipping new controllers 
with Uniden’s ESAS protocol included, By adding new soft- 
ware to existing Zetron controllers, system operators can offer 
new features to their customers and streamline their own net- 
work. Unique IDs, electronic serial numbering in each mobile, 
deadbeat disable, auto registration and wide-area roaming are 
some of the enhancements. The new software in mobile radios 
equipped with E.F. Johnson’s LTR protocol allows roaming to 
different systems by just dialing the number and pressing the 
send key. When connected to the Zetron network switch, ra- 
dios provide multiple site dispatch, voice messaging and one- 
number calling. 
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RNet-compatible modem facilitates data transfer 


The DL-3276 RNet-compatible modem 
from E.F. Johnson’s Telemetry Division Wahid ie 
allows data communications between 
Johnson telemetry products and other 
RNet radio-modems. The modems are 
factory-installed with Johnson telemetry 
radios: either the DL-3412 or DL-3476, 
which cover the full UHF band with 
25kHz, 12.5kHz and 6.25kHz channel steps; or the DL-3422, 
which operates in the full VHF band with 30kHz, 15kHz and 
7.5kHz channel steps. The modem offers several data rates. 
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Repeaters cover cellular and SMR applications 


The cellular repeater 48610 from Celwave is designed to 
cover the A and B cellular bands and improve cellular service 
in parking garages, office buildings and RF-shielded environ- 
ments. The 48610 is compatible with analog and digital serv- 
ice and can be used as a stand-alone repeater or as an in-line 
booster for Celwave’s enhanced bi-directional amplifier or a 
microcell. The repeater is designed to improve SMR band 
806MHz-824MHz and 859MHz-861MHz RF-isolated areas 
by repeating the TX signal from the base and simultaneously 
repeating the mobile signal back to the base, This model can 
be used as a stand-alone repeater or as an in-line booster for 
a microcell or in-house RF communications system, 
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Paging tower expands possibilities 
for on-site wireless communications 


THY 


ServiceAlert’s 7100M paging tower is 
a UHF wireless messaging transmitter 
that enables a device with an external 
comm port to send full text messages 
within 3 seconds. The tower supperts 2 
million cap codes and can be configured 
with telephone interconnect: serial. con- 
tact-closure, button interface and modem 
interconnect boards; or any combination 
of eight boards. 
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Mount combines vinyl-clad steel 
shaft with rotation-tilt assembly 


SMC _ Electro- 
Mount’s vinyl-clad 
Uni-Lok mount se- 
ries incorporates a 
flexible, vinyl- 
covered steel shaft 
with SMC's Uni- 
Lok assembly, pro- 
viding 360° rotation 
and 180° of tilt for 
positioning and se- 
curing communica- 
tions equipment. 
The mounts are de- 
signed with a large 
set screw for stabil- 
ity. The mount base 
is triangular, allow- 
ing both Mat and right-angle installation. 
Heights of 7", 9", 10", LI", 13" and 15" 
are available. 
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New cable hardware design simplifies installation with spring connection 


Andrew’s connectors for ‘/s" foam di- 
electric cable install easily, comparable 
to a spring finger connection. A coarsely 
threaded inner contact pin reduces the 
number of rotations required to attach the 
pin to the inner conductor by 75% tor 
quicker installations. The threaded inner 
stub provides a strong, reliable mechani- 
cal connection that will not pull off eas- 
ily and yields good intermodulation 
performance. 
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Automatic station identifier retains 


The model 1402¥V automatic voice sta- 
tion identifier from Racom Products 
identifies transmitters automatically with 
a recorded voice call sign. The unit does 
not need battery backup or power to re- 
tain its user-recorded call sign, which is 
ficld-recorded into non-volatile EEPROM 
with a mic. 
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Dual-deck voice-logger offers simultaneous archiving, traffic replay 


Racal Recorder’s dual-deck 
Wordwatch voice-logger allows unat- 
tended recording of voice communica- 
tions across four channels for as long as 
12 hours. Two drives allow the logger to 
operate in parallel, sequential or autocycle 
modes. In parallel recording mode. one 
tape can be used for continuous archiving 
while the other tape is used for immediate 
tactical replay. Features include time 
stamping, and time or message search 
modes. A four-position switch allows the 


LY: Products Inc. 


1200 W. Sharon Rd, Cincinnati, OH 45240 


497 Products ine. 


TRANSAUTTER ETEEPONG AU 


systems to be secured in the record mode. 
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(513) 595-5900 


Transmitter Steering! 


@ Extends Transmitter Coverage at Low Cost 
@ Fully User Programmable 

® Controls 8 Transmitters, Expandable to 64 
® Works with Existing Voting Systems 
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Octaher 1O0OG6 Mahle Radio Techralank 


Sharpen your 
company’s 
competitive edge... 


Radio Equipment, 
Reconditioned Test 


Equipment, Duplexers, 
_Combiners, Wattmeters,. 
__ Leads, Isolators, 

vities, Multicoupl rs 


- California Customers Call 1-510-656-56( 
“Some products are not available in all areas. 


Dealer Sales and Distribution 
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New products 


Mounting machine securely bonds 
displays for pager service, repair 


Linktronic System’s Mounting Ma- 
chine is an LCD-bonding system for pager 
service and repair operations. The unit 
provides close-loop variable temperature 
control, positive pressure and an auto- 
matic countdown timer. Motorola's 
Bravo, Bravo Lifestyle, Bravo Classic, 
Bravo Plus. Bravo Plus Lifestyle, Bravo 
Express and Memo Express pagers can be 
repaired with the provided seating nest. 
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Hand-held is factory-programmed 
with 5 frequencies, 148MHz-174MHz 


The PROCOM 
M520 is a 5W, high- 
power, miniature 
VHF hand-held pro- 
grammable trans- 
ceiver. All units 
come factory prepro- 
grammed with five 
VHF frequencies. 
Additional fre- 
quency changes can 
be made using the 
CPK-520 program- 
ming kit, which con- 
tains a floppy disk 
program and inter- 
face cable to connect 
to any computer printer port. The CCK- 
520 cable clones frequencies from one 
preprogrammed unit to another. Fanon 
Courier’s PROCOM M520 remains 
weather-resistant in its die-cast aluminum 
frame and high-impact case, Other fea- 
tures include a 20-channel selector, digital 
channel readout, power switch, channel 
lockout. tone- and digital-controlled 
squelch, scan/priority indicator and time- 
out indicator. The unit includes a re- 
chargeable NiCd battery pack, ac battery 
charger, antenna with BNC connector and 
FCC license application. 

Circle (437) on Fast Fact Card 


Multiple-beam array antenna 
operates at 824MHz-894MHz 
Andrew’s SmartBeam multiple-beam ar- 
ray antenna improves carrier-to-interference 
ratio, talkback link margin and increases 
coverage area. The unit operates in the 
824MHz-894MHz cellular band. 
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istribution 


Allen Telecom Group, Cleveland, se- 
lects Arva-Hudson, Seattle, and Sales 
Associates, Minneapolis, as manu- 
facturer’s representatives for antenna 
products from its Antenna Specialists 
Division and Decibel Products Division. 
Arva-Hudson’s territory includes Wash- 
ington, Oregon, Alaska and the western 
sections of Idaho and Montana. Sales As- 
sociates’ territory includes North Dakota, 
South Dakota, Minnesota and western 
Wisconsin. 

For more information, call 216-349-8400 


Hutton Cellular Division of Hutton 
Communications, Dallas, offers POP 
packaging for leather cases, batteries, 
battery eliminators and holders consisting 
of durable, transparent clamshell plastic 
packaging with blue and green backcards, 
boldly labeled by product type. 

For more information, call 214-239-0580 


Antennaco, Milford, NH, selects 
IBEX Systems, Bloomington, IL, and 
Englehardt & Associates, Laconia, NH, 
as manufacturer's representatives for its 
complete line of wireless communications 
antennas. IBEX’s territory includes Wis- 
consin, Illinois, Indiana and Michigan. 
Englehardt’s territory includes Maine, 
New Hampshire, Vermont, Massachu- 
setts, Rhode Island and Connecticut. 

For more information, cal! 603-673-3153 


Motorola Americas Parts Division, 
Schaumburg, IL, distributes high-energy 
lithium/iron disulfide 1.5VY “AA” batter- 
ies, for pagers and other equipment, 
manufactured by Everyready Battery, 
Cleveland. 

For more information, call 800-543-9191 


Hanwa American, New York, imports 
and distributes the model-specific Logi- 
cal Power Charging System for NiCd and 
NiMH batteries used in Motorola, Nokia 
and nine other makes of cellular phones. 

For more information, call 800-770-3393 
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THE MOST PROFITABLE 
THREE DAYS YOU'LL SPEND 
FOR YOUR COMPANY 


WirelessWorld Expo 96 
Oct. 30-Nov.1 © Orlando, Florida 
Orange County Convention Center 


70+ Expert Speakers 
300+ Exhibits 
1000+ New Ideas 


Welcome to the “must attend” event of the year in manufacturers, large volume end-users—anyone whose 


wireless. The fastest-growing exhibition and conference future is affected by the new age of wireless voice and 
in the industry, for one of the most dynamic and challeng- data communications—will find hundreds of new 
ing new industries in the world. Sponsored by the ideas at the WirelessWorld ‘96 Exhibition & Conference. 
authorities you trust the most for practical, up-to-the- Return this form now for your FREE Expo Pass 
minute guidance on how to succeed in the competitive (value $20), plus complete information on the 
wireless arena. conference, hotels, special events and more. 

Cellular carriers, PCS licensees and applicants, Or for more information, call FAX-ON-DEMAND 
paging service providers, retailers, dealers, resellers, at 1-800-601-3858 or call Intertec Presentations at 


1-800-288-8606. 


PLEASE COMPLETE THE FOLLOWING: 
Send my FREE Expo Pass (value $20), fica 


plus complete information on the conference, hotels, special events and more, ie Systn Cyr 


A WO Pts 

CLD Paging 
first Name Last Name 0 COSMRyESMR 

- E Raila Common Cartior 
Tite F OD Othe 

_} lewles/Retailer/Sales Agent 

) Manutacturer/Manufecturer’s Rep 
J) Consultant/Analyst 

J End User 
(J Other: 


Company 
Address 


YOURTITLE 
City State/Prov. A CA Ownuy/President/CEO/Partnor 


| B LJ VP/Manager/Director 
li — County CD Enyinets/Service Manager 
Suporvisor/ Technician 
=) Purchasing Director/ Manages 


Phone Fak 0 
2 Check here if you have a disability that may rayuire spacial services, and attach a written iescription, : = taytertaa — 
6 


J Dither: 
MAIL OR FAX TO: WirelessWorld Registration * Matrix Marketing YOUR PURCHASING ROLE 


13610 N. Scottsdale Rd., * #10-246 © Scottsdale, AZ 85254 A =} Moke Final Decision 
B  _) Recommend 


6024434058 » FAX 602-443-8767 C1 No Purchasing le 
ATTENTION VENDORS: For exhibiting information, call Ms. Billi Famiglietti at 301-986-7800. 


WirclessWorld is organized by Intertec Presentations division of Intertec Publishing. and E.J. Krause & Associates, Sponsored by: 


e CELLULAR 
Cellular WIRELESS Acne & MOBILE Telephony 


=e—-=o 


Circle (72) on Fast Fact Card 


Shel 


- ESTLAY -- TRUNKING 
COMBINING 
GOFQ. systems 


VHF - UHF - 800 & 900 SMR 
TRANSMITTER COMBINERS 


LOW LOSS 

MAXIMUM ISOLATION 
EXPANDABLE 

FULLY TEMPERATURE 
COMPENSATED 
SINGLE OR DUAL 
STAGE ISOLATORS 
DURABLE 
CONSTRUCTION 


RECEIVER MULTICOUPLERS 


+ HIGH GAIN 

+ HIGH LINEARITY 

+» LOW NOISE FIGURE 
+ SELECTIVE FILTERS 
*» 2TO 64 PORTS 

+» COMPACT DESIGN 


Contact EMR for combining systems in any 
band from 66 MHz to 2 GHz 


EMR CORPORATION 
22402 N. 19th AVENUE - PHOENIX, ARIZONA 85027 
TEL; 602-581-2875 OR 800-796-2875 FAX: 602-582-9499 
Homepage: www.emrcorp.com * E-Mail; info @emrcorp.com 
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Power 


to the System! 


mprove the performance of suppression panels, pre- 
Your COMMUNICULLONS SVs- selectors. and other devices 
tw further enhance the 


tem and save money with 


RELMLMC Systems & 
Products 

LMC Systems manufactures 
repeaters und base stations for 
VHF. UHF and 800 MHz 
applications. Our repeaters are 
noted for their high quality, 
reliability, and ease of service. 

LMC Products offers a wide 
variety of duplexers, com- 
biners, filters, couplers, 1M 


capabilities and perfor- 
mance of your communi- 
cauions system 

And. RELM LMC 
Systems & Products are 
compauible with virtually 
every conventional two 
wiy radio and system 
available. For more infor- 
mation, call us today! 


7707 Records Street 


Indianapolis, IN 46226 


1-800-821-2900 


AeA 


FAX: 1-317-545-2170 
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Singer Seyer 


Changes at Celwave. Marlboro, NJ: 

Andy Singer leaves Allen Telecom, Cleveland, as marketer 
of the antenna product line to join Celwave as director of 
technical marketing. 

Andrew Crowley departs CANAC Telecom, Toronto, as 
marketing program director to become Smart System product 
manager at Celwave’s Phoenix location. 


Chris Sever, executive vice president for Power Conver- 
sion Products, Crystal Lake, IL, advances to president, suc- 
ceeding Edward S. Weil, who becomes chairman of the board 
of directors. 


Scot Nelson exits Industrial Ventilation, Nampa, ID, as 
vice president of marketing and sales to join Western Com- 
munications, Boise, ID, as general manager, replacing Robert 
Horting, who retires after 28 years of service. 


Changes at IFR Systems, Wichita, KS: 

Joseph Hartmann leaves Izumi Corporation, Long Island, 
NY, as head of human resources to join IFR Systems as direc- 
tor of human resources. 

Dennis Coley departs Learjet. Wichita, as the corporate 
controller and assistant treasurer to become the RF division 
controller for IFR. 


Alan Li, director of engineering for Comsearch, Reston, 
VA, advances to vice president of wireless enginecring. 


W. Bruce Quackenbush Jr. leaves Pride of Baltimore as 
executive director to join Tessco Technologies, Sparks, MD, 
as head of corporate development. 


Thomas R. Nutt exits Apex, Dallas, as account executive to 
join DFW Communications. Richardson, TX, as sales manager 
for its land mobile radio facilities in the Dallas/Fort Worth area. 


Treana “T™ Tober departs Hutton Communications, Dal- 
las. as northwest regional sales manager to become western 
regional sales manager for Allen Telecom Group, Cleveland. 
She is based in Kirkland, WA, 


Donald J. Catledge, director of the Neulink Division for RF 
Industries, San Diego, advances to president of the division. 


PCIA, Alexandria, VA, industry award winners: 

Al Gross, senior principal engincer at Orbital Sciences, 
receives the Pioneer Award. 

J. Barclay Jones. vice president of engineering for Ameri- 
can Personal Communications, receives the Technology 
Award. 

Jeffrey Vaessen. applications engineer for Hark Systems, 
receives the Technician of the Year Award. 

Rh 


L iterature 


Paging market studies outline industry conditions and emerging trends 


Two studies from MTA-EMCI project 
paging trends. World Paging Markets: 1996 
describes trends contributing to the global 
growth of paging. The study includes pro- 
jections of paging subscribers by country 
through 2001, trends by type of pager. sys- 
tem manufacturer installations, equipment 
sales projections and new technologies. The 


State of the U.S. Paging Industry; 1996 pro- 
vides an in-depth analysis of the emerging 
industry trends occurring in the United 
States. The study outlines current industry 
conditions, and this year's study features an 
expanded profile of the major paging carm- 
ers and an analysis of the demand for two- 
way text messaging services. 
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First book in radio communications series addresses HF technology 


Radio Communications in the Digital 
Age, Volume One: HF Technology is the 
first volume in a series of books covering 
modern radio communications. The 101- 
page book published by Harris RF Com- 


munications covers basic concepts of HF 
radio propagation, describes HF radio 
equipment, discusses techniques for over- 
coming noise and interference, and exam- 
ines adaptive radio technology, 
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Data sheet for cable, antenna analyzer stresses preventive maintenance 


The Site Master data sheet from 
Anritsu-Wiltron emphasizes preventive 
maintenance techniques for improving an- 
tenna system quality and reducing 
maintenace costs. Performance in this 
regard is compared to the capabilities of 


metallic time domain reflectometry, 
which only serves a fix-after-failure role. 
Features of the Site Master cable and 
antenna analyzer include accurate return 
loss or SWR, high RF interference immu- 
nity and wattmeter option. 
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Bulletin board system 
improves customer service 

Celwave’s bulletin board system (BBS) 
is designed to better serve its customers. It 
features digitized patterns, software and 
bulletins. Users have access to Celwave’s 
digitized antenna patterns and antenna 
pattern reader. Software programs can be 
downloaded and messages can be left for 
sales engineers regarding products and 
systems engineering issues. The BBS op- 
erates as high as 28.8kbs and uses standard 
modem settings of 8-N-1. 
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Catalog covers wireless telemetry 
The free 28-page catalog from RF 
Neulink features crystal-controlled and 
synthesized wireless transceivers, trans- 
mitters and receivers. Also featured is 
the SkyLine RTU, a digital and analog 
data acquisition and contro] module, that 
has a standard configuration of eight 
digital I/Os, two analog inputs, a synthe- 
sized UHF transceiver and intelligent 


modem. 
i. 
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Set Sail for San Diego 


Discover what the leaders in wireless communications 


have known since 1973. The Communications 


COMMUNICATIONS 
MARKETING 
ASSOCIATION 


© 


Py, ceca 


s v ’ 
44 Diego 19" 


manufacturers representatives and distributors 
to meet, to train and to network. No trade 
shows. no booth duty. Just a friendly. 

relaxed meeting in a casual atmosphere 

where you ean talk with your friends and 


business ussoclates or meet new ones. 


Looking for new lines to rep or new avenues 
of marketing and «distribution? CMC is the 
place, Come join us at the San Diego 
Princess Resort on a 44 acre island on 
Mission Bay in San Diego. California 


November |4-17. 
Contact BERNIE BROWNSON, CMA 


Executive Secretary. at (303)576-9475 
or PAX (303)371-8158. See you there! 


Marketing Conference (the CMC), sponsored by 
the Communications Marketing Association. is 


the most cost-effective place for manufacturers. 


1996. 
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etters from readers 


Tunnel radio communications: 

With all due respect to Dr. Peter 
Mailandt’s article in the July 1996 issue 
of Mobile Radio Technology, “Boston 
Breaks New Ground on Tunnel, Radio 
Communications,” this “new ground” has 
been broken by others long before the 
Boston Harbor tunnel project. 

The Los Angeles Subway Radio system 
supports 20 channels (40 frequencies) of 
two-way radio communications spread 
over 160MHz through 860MHz bands. 
The Interstate Highway 90 Baker tunnel 
in Seattle supports 16 channels of two- 
way radio plus rebroadcasts the complete 
AM and FM commercial radio bands, 

Both of these systems, and we're sure 
there are others, have been in service sev- 
eral years now. 

Sincerely Yours. 
Michael H. Albert 
Parsons Brinckerhoff 
Edwin L. Haynes 
ICF-Kaiser 


Dr. Mailandt's reply; 

In answer to the Mr. Albert and Mr. 
Haynes” comments concerning the com- 
plexity of the Boston Harbor Tunnel radio 
communications project compared to other 
previously installed systems. | felt that we 
were breaking new ground by having 31 
two-way channels (62 frequencies) all pro- 
viding coverage along the entire length of 
the Ted Williams Tunnel, The concept 
certainly is not new: however, the sheer 
number of frequencies involved signifi- 
cantly increases the possibilities for deg- 
radation and interference. 

Dr. Peter Mailandt 
Decibel Products 
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We want to hear your ideas and suggestions 
regarding Mobile Radio Technology. Please 
submit your letters to: 

Don Bishop, Editorial Director an oB 
Mobile Radio Technology R O82 Zz 
9800 Metcalf Ave. =7 
Overland Park, KS 66212 
Fax 913-967-1905, 


Do you have a photo you would like to see on the 
cover of Mobile Radio Technology? 


We are interested in photo- 


Mobile Raclio 


Tevireal otoimanan Sr page, SMR and pevale wealess networks 


BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Darren Sextro, Associate Publisher 

Susan Jones. Senior Advertising Production 
Coordinator 

Nancy Hupp. Advertising Production Manager 

Dee Unger, Director Advertising Services 

Marcia Young, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway. Director of Marketing and 
Communications. Intertec Presentations 
Division 


Raymond E. Maloney. President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Michele Bartlett, Senior Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 

Caria M. Gamino. 303-220-4244. East region 
including Eastern Canada) 

Mercy Contreras, Publisher, 303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 

Englewood, CO 80111 

Phone: 303-793-0448 


graphs of facilities, installations 
or other graphic material rel- 
evant to the audience we 
serve. We welcome material 
from vendors, consultants, 
dealers, technicians, serv- 
ice-providers, end-users and 
others. 


Fax: 303-793-0454 


OVERLAND PARK, KANSAS 

, 913-967-1840, Midwest region, 
Fax: 913-967-1901 
Michele Greer, Classifieds, 913-967-1861, 
Fax: 913-967-1735 
Lon Christie, List Rental Services Representa- 

tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave. 
Overland Park, KS 66212-2215 


If you have a 35mm slide, 

transparency or other piece of 

art that you think would be worth 

consideration for our cover, please let us know. We would 
love to hear from you! 


SAN RAFAEL, CALIFORNIA 

Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


OXFORD, ENGLAND 
Richard Woolley, international 
P.O. Box 250 

Banbury, Oxon. OX16 BYJ. 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 


Please contact us before you send your material. 
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[PORTA'TECH) Ferree 


121 Crowell Lane * Lynchburg, VA 24502 
GE Portable Radio Service Depot 


56) Factory Approved Nationwide 
y «Current Product Lines 
FacTorRy Taainep © * Volce Guard Certified 
TECHNICIANS * Public Service Trunking 
FOR QUALITY SEAVICE Surface Mount Tecnnology 


804) 239-3049 


Michele 
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347-9375 
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HERB SACHS, CONSULTING 


se OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


S30 THOMASVILLE ROAD SUITE 200 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


FREDERICK G. GRIFFIN, P.C. 


: 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 

NATIONWIDE COMMUNICATIONS CONSULTING 

Mobile Radio, Microwave, E9-1-1, 


CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MIIROTT 


COMMUNICATIONS GROUP 


Mobile Communications Consulting 
S. R. McConoughey, P, E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MOD 20878 (301) 926-2837 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY KY 42301 


502-683-0936 a C~-J 


RAYMOND C. TROTT, P.E 


1425 Greenway Drive, Sulle 350, Irving, Texas 75038) 
972/580-1911, Fax: 972/580-0641 
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*2-Way Radio + Complete A&E Servicos 

+ MW & FIO * Bidgs, Towers, Pwr Sys 


*CAD/MDTIAVLPaging __« Structural Engineering A Paut Denwatt - CaRROLL HOLLINGSWORTH COMPANY 


6015 Lohmann's Crossing. Suite 101 
Lago Visto, TX 78645 


Fax: 512-267-7760 
ALL AMERICAN ASSOCIATES 


Manufacturers Representatives for 
Wireless Communications Products 
Mid-Atlantic Territory 


12 Galloway Avenue, Suite 3A 


P.O. Box 4579 
Lynchburg, Virgina 24502 


Buy: 1804) 
FAX (804) 


[THE PORTABLE DEPO!..| 
KEEPING AMERICA COMMUNICATING FROM COAST TO Coast’ 


Mey, * FACTORY TRAINED TECHNICIANS » 
& * SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS « 
¢ VOICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS 


Hunt Valley, MD 21030 
mA aa ‘Ph: 410-628-9300 [RRR TREE 


Internet Services 


Give your company an edge! 
Y INCREASE EXPOSURE TO PROSPECTS 


a 320 
39-922} 


Y SAVE MONEY ON CUSTOMER SUPPORT 
Y COMMUNICATE EFFECTIVELY VIA E-MAIL 


Call Bobby G. Thompson & Associates now to get 
a professional web site for your company. 


(602) 460-1874 www.LMRCENTER.com 
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C lassifieds 


Professional consulting services Employment 


TOWER TECHNICIAN 
Career position in sunny Arizona for 
highly experienced towerperson capable 
of installing/evaluating complete antenna 
systems, AM—M/W. Must be familiar with 
RF-protective clothing. 

Limited travel, no shortage of work. 
No drugs and clean DMV. 
(602) 380-1000 
Fax resume to: 


TCS Consultants, Inc. 


Communications Sysiems Desien & Engineering 
u & & § 


Feasibility Studies Systems Design 
Project Management Mobile 


Microwave Path Analysis Microwave Path Surveys 
SCADA System Design Specification Preparation 
Proposal Evaluation FCC License Assistance 
Coverage Testing Signal Analysis 
Engineering Aid Software 30 Sec & 3 Are Terrain Data 

P.O, Box 884 + Montgomery, TX 77356 * Ph: (409)588-3200 « Fx: (409)588-4434 | | Western Communications is looking 


Circle (100) on Fast Fact Card Nevada operations, field/bench 
experience, minimum 2 years on 
current Motorola radio systems and 
equipment. Knowledge of RSS 
software. $35K to S59K per year DOE. 


FAX résumé to: 800-547-2171 


COMMUNICATIONS 
TECHNICIANS 


PLANNING, DESIGN, AND IMPLEMENTATION FOR MORE 
OF TELECOMMUNICATIONS S YSTEMS 


Mobile Radio Systems Adaressing/Mapping Dispatch Centers 
Cellular and PCS Networks Feasibility Studies Tower Site Specifications bs 
Vehicle Location Systems © PSAP Design Full GIS Services INFORMATION 
Mobile Data Systems Procedures and Training Propagation 
Basic and Enhanced 9-1-1 Facilities Management Mappini CONTACT 
Computer Aided Dispatch —‘ Facilities Design Terrain Digitization ss de 
Telephone Networks Electrical & HVAC Systems Database Design 


ADVERTISING 


Paging Technical 
Professionals: 


MICHELE Westlink Paging, a nationally recog- 
nized leader in paging and narrowband 
PCS, offers attractive career opportu- 
nities in many of the most livable loca- 
tions in the great West. We are seek- 
ing technical managers and system 
Circle (101) on Fast Fact Card technicians with demonstrated skills in 


building, operating, and maintaining 
Pacific Consulting Services Employment modern paging systems and equip- 
ment. Proficiency with Glenayre 


Be * Radio Coverage Studies switching, link, and base station equip- 
* Feasibility Studies 
2 System Evaluation & Design ment preferred. Managers must have 
: Cen Pree cane superior project management and su- 
607 S. Charleston, Bremerton, WA 98312-4507 pervisory skills. Two-year college de- 
(360) 377-5884 FAX: (360) 377-6144 gree in electronics required for man- 
agers, preferred for technicians. FCC 
General Class Radio license or 
NABER certification required. Westlink 
Paging offers a competitive salary and 
an excellent benefits package. Please 
send resume to: 
Westlink Paging. 
3655 Nobel Drive, Suite 200, 
San Diego, CA 92122. 
Attn: VP Technology. 


1-800-247-4796 GREER @ 


RCC Consultants, Inc. 
10 Woodbridge Center Dive. Woodbridge, NJ 07095 c md @ a 
Offices Nationwide and Interaational 800-347-9375 


Formerly RAM Communications Consultants, Inc 


TECHNICIAN WANTED 


California Wine Country 
North Bay Area 
MSS-Full Line Dealer is looking for a 
technician with 3-5 years experience. 
Also looking for a salesperson 
with recent experience. 
Employment North Bay Communications 
468 Yolanda Avenue Suite #1 
Santa Rosa, CA 95404 


Phone 707 
Fax 707- 


e 
e 
. 
€ 
cS 


TELECOMMUNICATIONS TECH 
LEVEL I! ($3,151-$3,831 mo.) 

4 years paid experience in the installa- 

tion and repair of telecommunications 

equipment, including VHF/UHF/800MHz 

2-way radios, base contro! and repeater 


stations and simulcast trunked radio 

systems. FCC General Radio Telephone 

License. 

For app: SAC. CO. EMPLOYMENT OFF. 

710 J Street * Sacramento, CA95814 
916-440-5593. 


VISIT: http://www.firstsearch.com 


a sage 6584 N.W.H ar Or SritesMAT. Ch IL 6063 
4 NW. Hwy., 1st Fl., Suite - , Chicago, 1 
— SEARCH Phone (312) 774-0001 » FAX (312) 774-5571 


== e-mail: fsihunter@aol.com 


DIRECT & CONTRACT POSITIONS 


IMMEDIATE OPENINGS. AA/EOE 


"4 seF7,8:%. GaKs Sanh went.nk fiinateelaae tonne 


Classifieds 


HUNDREDS OF OPPORTUNITIES CURRENTLY AVAILABLE 
NATIONWIDE! (PERMANENT AND CONTRACT) 


+ PCS RF Desion Engineers (COMA, GSM) 
= PS Field Engineers, Technicians 
= PCS Test Engineers, FCC‘UL Compliance 
* Mechanicat Design Engineers 
» Cellular RF Design Engineers 
+ Cellular RF Technicians 
= Digital Microwave Techs \ Atcatel, OMC, California 
Microwave) 
= Entry-Level Engineers 
* Motorola Systems Field Tecnnicians 
(TRUNKING, MOBILES, TWO WAY. PAGING) 
By * Site Acquisition SpeciatisuTrainees 
=—_ + Paging Technicians (GLENAYRE/MOTOROLA) 
* Motarola Service Managers 
Fax resume to: Sylvie Hemandez 
(305) 372-3612 or call (305) 372-3611 
121 SE 1st Street, Suite 817 
Miami, FL 33131 


TWO-WAY TECHNICIANS 

GLOBE. ARIZONA: MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTOROLA 
EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD 
WORK INCLUDES: BENCH REPAIRS. FIELO REPAIRS, 
TOWER WORK, AND INSTALLING 
MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL 

ROY D, HUDGINGS 

SHORES COMMUNICATION CO., INC. 

P.O, BOX 2626 


GLOBE, ARIZONA 85502 
PHONE: (520) 425-5870 


TECHNICIANS & SALES 
REPS NEEDED 


* SOUTH FLORIDA AREA * 


E.F. Johnson Dealership needs sales 
reps & experienced LTR Technician 
with management ambition. 
Excellent salary & benefits. 
Send resume to: 


Mobile Communications Service 
Of Miami, Inc. 
9401 N.W. 106th Street, Suite #11] 
Miami, Florida 33178 
(305) 882-1664 Fax #(305) 882-1655 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
« RF Engineers & Managers 

* Cellular Techs & Mars, 

* Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

+ Site Acquisition & Zoning Mars. 

* Construction & Project Mgrs. 

» Executives / VP's / GM's 

+ Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
+Managers *Sales Technicians + Engineers 
Employer Inquiries Invited 


~.. Communication Resources, Inc. 
We The Conmurucation Personnel Specialists 
P.O. Box 141397, Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercom@ADL.com 


Employment 


2-WAY RADIO TECHNICIANS 
WANTED 


Rapidly growing company located in 
the beautiful Ozarks. We offer excel- 
lent benefits, 401k, vacation, health 
and dental. FCC or NABER Certifi- 
cation preferred. 


ALLCOM 


902 Watson Ave. 
Springdale, AK 72764 
Attn: Personnel, SVC Dept. 
Fax: 501-267-7033 
Voice: 800-688-7330 


TWO-WAY RADIO TECHNICIAN 
Responsible for maintance of 
E.F. Johnson 800MHz trunked radio systems. 
LTR experience preferred. 


Please send résumé to: 
INNOTECH COMMUNICATIONS 
P.O. Box 922 « Bloomington, IL 61702 


COMMUNICATIONS 
TECHNICIAN 
City of Culver City, Callfornia. 

$3,029-$3,698/mo., plus attractive benefit 

package. Requires two years experience 
in the installation and repair of radio electri- 
cal and electronic communications systems, 
with emphasis on troubleshooting solid 
state circuitry, including experience repair- 
ing digital electronic circuitry utilizing TTL, 

RTL, MDS and CMDS devices. Experi- 

ence with General Electric and Motorola 

radio systems is desirable. Possession 
of FCC General Radiotelephone or APCO 

Competency or NABER Certified Techni- 

cian or NARTE Certificates is desirable. 

Apply by October 31, 1996, Personnel 

Department, 9770 Culver Blvd., Culver 

City, CA 90232 (310) 253-5651. 


STRROWSM IT tH 


TECHNOLOGIES, INC. 


ARROWSMITH TECHNOLOGIES INC. ., 
headquartered inAustin, Texas, 
has developed an innovative 
mobile data terminal system for 
the telecommunications market. 
We currently have an outstand- 
ing career opportunity for a 
Mobile Installation Coordinator. 
This person will be responsible 
for the planning and supervision 
of installation and quality assur- 
ance of FLEETCON equipment. 
Additional duties include cus- 
tomer training, equipment trouble- 
shooting and repair. Relocation 
and nation-wide travel are required. 


Qualified individuals will have 


an A.A.S. in Electronics Tech- 
nology or a related degree, as 
well as 5 years of industry ex- 
perience. This position requires 
knowledge of wireless commu- 
nications, vehicle installation 
and troubleshooting, MS-DOS, 
Windows, Word and Excel. 


Arrowsmith offers excellent com- 
pensation and benefits. Qualified 
candidates should forward their 
resume to: 


Arrowsmith Technologies Inc. 
Attn: Human Resouces/MRT 
8920 Business Park Drive 
Austin, Texas 78759 
Fax: 512-349-8222 
E/O/E 


Visit our homepage at 
http://www. arrowsmith.com 


PAGING 
System Engineers « Field Technicians 
TSR Paging. Inc., one of the nations fastest growing radio paging companies, is 
currently seeking Systems Engineers and Field Technicians for the following areas: 
NY-NJ Metro, Colorado, 
Florida, Pittsburgh, San Francisco 
Responsibilities include maintaining Motorola PURC. Motorola Nucleus, Glenayre 
C2000 Controlled Transmitters and Glenayre 3000 Messaging Switches. Mini- 
mum | year CURRENT experience in paging is required. Applicants for transmit- 


ter maintenance should have FCC or Naber Certification. Competitive Salary with 
excellent benefit package including a 401(k) plan. Qualified applicants should send or 


fax resume/salary history to: 


CoD 
MEN 
TSR Paging Inc. 


Ws) 


Attn: Engineering 
717 Market Street 


. Lemoyne, PA 17043 
E/O/E 


FAX: 717-761-8734 NO CALLS PLEASE! 


Rimnkise TAR 
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Classifieds 


Employment 


RPCSD CORPORATION 


FIELD ENGINEERS 
FIELD TECHNICAL MANAGERS 


PCS Development Corporation, a big winner in the FCC narrowband auctions. 
is designing and constructing a nationwide communications system to offer 
advanced wireless messaging services. 


We are currently seeking individuals of top technical talent to install, maintain, 
lest, and repair network components for our transmitter site, Positions will be 
available in various locations throughout the United States. Tasks will 
include base station and local/regional terminal switching center installations, 
upgrades, inspections, preventive maintenance. routine and emergency repairs: 


identifying and resolving RF interference, RF coverage issues. network through- 
put, network RF and data wansmission problems: resolving customer reported 


TECHNICAL POSITION OPEN 


A position is now open for a career- 
oriented technician at a rapidly 
growing radio communications 
company. Opportunities range 
from trunked radio repair to large 
dispatch console systems and 
more. A mix of field and bench 
work required. Competitive pay, 
commensurate with experience. 
Benefits include 401k, health 
insurance and more. 


Send your résumé to: 
DURNAM COMMUNICATIONS INC. 


4611 E. Virginia 
Mesa, AZ 85215 
or FAX: 602-981-7046 


concerns affecting operations; and assisting sales personnel at shows and 

demonstrations. 

TWO-WAY RADIO 
TECHNICIAN 


Growing MSS and 
Full Line Dealer, located in 
sunny Southern California, 

is looking for experienced 
bench and field technicians. 
Equipment includes conventional, 
trunking and cellular. 

Opportunities are available in 

Los Angeles and 

San Diego areas. 


Minimum qualifications are a technical institute certificate in engineering tech- 
nology. equivalent Military or job-related experience. two years experience in 
maintenance/operations in two-way radio. microwave. paging, satellite, or data 
transmission networks, 4 valid US Driver's license. satisfactory driving record, 
and a willingness to excel in un entrepreneurial environment, 

Qualified candidates should send a resume and cover letter to: PCS Develop- 


ment Corporation, ATTN; HR/FE/MR Department. 15 S. Main St.. Suite 810, 
Greenville, SC 29601 FAX: (864) 241-8191. EOE M/F/D/V 


FIELD SERVICE 
TECHNICIANS 


GROWING MIDWEST MSS 
MOTOROLA FULL-LINE 
DEALER 
POSITIONS AVAILABLE IN 
BOTH LOCATIONS IN TULSA 
AND OKLAHOMA CITY. 


A 36 year old growing MSS shop of central 
WYOMING looking lor field teehnictans with 
at least 5 years experience in Motorola, GE and 
other brands mobiles/Repeater, Team environment 
and excellent benclits, Fax resume to M07-473 
2501 or send to address below 
ATTN: Service Manager 
Two Way Radio service, Inc. 
418 North Conwell 
Casper, WY 82601 


Please mail résumé to: 
Human Resources 
P.O. Box 26279 
San Diego, CA 92196-0279 
Fax: 619-452-7401 


Total Radio Inc. is looking for 
highly motivated technicians with 
2-5 years of system experience. These 
individuals should be versed in all 
phases of system service. We provide 
a benefits package and a Company K 
program is in the works, Salary is 
commensurate with experience, This 
is an excellent opportunity for an 
individual who wants to relocate to 
the Heartland with a growing company. 

Other positions also available. 


TWO WAY RADIO 
TECH/SERVICE MANAGER/SALES 
37 year old GROWING Multi-line Dealer with multiple facilities in 
Indiana, Kentucky and Arkansas has immediate need for Mobile & 
Portable Two- Way Technicians, Service Manager and Sales Staff 
with 2 or more years of experience on Motorola, G.E., Kenwood, 
Standard, LTR & Privacy Plus or similar equipment. FCC or NABER 
Certified. Full benefits, competitive wages, incentive bonus pack- 
age, excellent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE, INC. 

5601 Progress Road 

Indianapolis, IN 46241 

Attn: Personnel Dept. 


One WHALE of a Deal! 


Mobile Radio Technology 
Contact Michele Greer 800-347-9375 913-967-1861 


FOR MORE 
ADVERTISING 
INFORMATION 

CONTACT 

MICHELE 


GREER @ 


Fax Résumé to: 


TOTAL RADIO INC. 
918-644-6229 


800-347-9375 
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Classifieds 


Employment 


COMMUNICATIONS 
TECHNICIANS 


United Radio Communications Inc. is 
seeking qualified applicants for the 
position of Communications Technician. 
Responsibilities include maintance 
and repair of land mobile type equip- 
ment, including mobiles, portables, 
pagers, voting receivers, base stations, 
mobile data systems, dispatch consoles 
and trunking systems. 


Position qualifications require a mini- 
mum of two years experience in radio 
communications, FCC General Radio 
Telephone Certificate or equivalant 
Certificate from NABER, PCIA or 
APCO and the ability to pass a medical 
exam and police backgound. 


Qualified applicants to send resume 
and salary requirements to: 


United Radio 
Communications Inc. 
P.O. Box 558365 
Chicago, IL 60655-8365 
Attn: Human Resources Dept. 


Technician Wanted 

Motorola service, four locations, Bench/Field. SMR. 
Paging, Sales & Service. "U.S.A. Today's Most 
Affordable City.” 3 years running. Good Pay, Good 
Benefits, Great Bonuses! Must have two years exper- 
jence, Mail your resume and qualifications to: C & § 
Communications, 1445 [. 10th St., Cookeville. TN 
A8501 Fax# (615) 520-7539 


CELLULAR SYSTEMS 


SCI provides integrated solutions & on-going 
support to the wireless marketplace. We cur- 
rently have Chicago-based, nationwide & 
international projects in the following areas: 
- PCS 

+ RF Systems 
+ Propagation 


- Switch Development 

+ Switch Database Support 
- Software Development 

» Protocol Development 

+ tnt’l Field Support 


+ Networking 
+ GSM 


Send your resume to: Resource Mgr-MRT, 
Software Consulting, Inc, 4736 Main St, 
Lisle, IL 60532. Ph; 708/960-2947, Fax: 
708/960-2993. EOE. 


SCI 


i om 


INTERNATIONAL CRYSTAL 


PAGER MANUFACTURING CO, INC 


CRYSTALS 
GUARANTEED. 


Many In Stock! 
Call Mark or Cecelia at ICM 


1-800-725-1426 
--- Simply The Bes#! 


PCQLPAGERS.... #1] Best Setting! 


Pager Billing / POS Software 
Starting at $349.95! 


Call for Free Demo 
BAM COMPUTER SOLUTIONS, inc, (909)468-0687 


CRYSTRONICS 
arts crystals - eqipme, 
5° THE LARGEST SELECTION 


ageCo 


International, inc, 


3°" Sep, 
o 
& 


Circle (102) on Fast Fact Card 


WE BUY & SELL USED PAGERS 


The perfect executive, promo- 
tional pillorsales incentiveaward 


forthe wirelesscommunications q- 800 = 3 3 6 ha 6 8 2 5 

ae athe Texasartist, Mark 2 a Buy & Sell Used Pagers r 
Baie te Saree 2 A Lowest Flat Rate & 
Smith, From 12" to 6'. With or 3 7 M3 
without lighting. Displayed ona 3 A Repair 5 
solid oak or walnut base with A Recrystal 3 
ne eyidi or par ores : A Used Pagers Wanted 1 
ower can be reprodu Os) 5 
your specications Standard 2 A Fast, Express Turnaround ia 2 
towers in Brass, Gold, Nickel | —— f 3 
or Natural copper/brass. a 3A £D / 5 
100% Satistaction—Guaranteed, = © SO REPAINEXPRESS DEPOT 5 
4-6weeks tordelivery. D&L Communicabans, 3512 Cavalier Or» Ft, Wayne, IN . 
Discounts on quantity orders. BR ERERRARERRERR RAR ARR RRR RRR 


Mon-Fri 9AM-5PM Central 


COLONCOLOACOLORCOLOACOLON 


CREATIVESCULPTURES, INC. COLOACOLOACOLOACOLON On 

701 Highway 281 © Suite E-114 Cr ay 

Marble Falls, Texas 78654 fo le 4) 

Toll-Free 888-211-1106 CRORCOLON 
Phone; 210-693-3456 =—_—— ru 

Fat 110-693-6561 lll | COLCA OLORCOLORCOLORCOLORCOLON 


Mahile Radia Techeatanry 


Octoher 1994 
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Classifieds 


Pager repair 


TECHNICAL 
SERVICES 


¢ Motorola & NEC Pager Repair 

¢ LCDs - Recrystal - Repair 

¢ Fast turn around 

* Factory Parts 

* Accurate in-house tracking system 
1-800-263-3193 

4328 So. Mingo Rd. 

Tulsa, OK 74146 


FOR INFORMATION REGARDING 
CLASSIFIED CLOSE DATE 
FOR THE NEXT ISSUE OF MRT 
CALL MICHELE: 800-347-9375 


ORDERS: 800-881-6722 


Equipment for sale 


Equipment for sale 


GE Pro UHF repeater w/ GE panel .................. S100 
GE Pro UHF repeater w/Ferritronics panel . - 3100 
GE Pro UHF repeater carner .... kvnibboor 

GE desk mic ; saa $10/ 
GE Pro cabinet . 

GE MPI UHF port 

GE Rapid 3 charger PE.-P-Y 

GE Porta-Mobile P.-E-P-Y 

Icom E-X-704 programmer 

Icom U-10 port UHF w/ charger 
Icom U-400 UHF mobile NEW 
Icom U-400 UHF mobile USED 
Ieom U-16 UHF port 

Icom CM-35 desk charger 

Icom 435 UHF mobile w/ manual. 
remote MT kit for above 

Mot HT-90 UHF 4w w/ charger ‘ 
standard GMR-2 UHF port w/ charger 
Repco Dimension 450 UHF mobile 
Kenwood TK 801 UHF mobile ......0..... 
DB Products 6-cavity UHF duplexer . 
Ramsey CT-50 frequency counter ’ 
Signals SN450S UHF mob antennas NEW .. 
Signals SN450MS UHF mob antennas USED 
Ft. Cablewave 7/8" harpline w/ conn 
Rohn 25 sections annie $20 fea. 
WANT LIST 

Icom ¥-100 mobile 

charger for Bendix King VHF port 


CHRIS KERN * 813-856-9362 


eee eee ee eee 
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FAXES: 310-268-2474 INFO: 310-268-2464 


Circle (103) on Fast Fact Card 


f= MECH. 
NN Tete ECTRONICS 


All equipment is sold in working condition, unless otherwise stated. 


MSF 5000 C73CXB 7106BT 146-174 100-135W 
Secure repeater 

Q2980 Digitac comparator 4 channel 

Q2205C VHF secure spectratac receivers 


DESDES XL&PL 
Q2206B UHF secure spectratac receivers 
T5091 4 channel expandable modems 
T5090A 4 channel modems simplex & 
duplex models available 


Mailing Address: 
P.O, Box 7846 
Fredericksburg, VA 22404 
Shipping Address 
3605 Loren Whitney Onve 
Massaponax Business Park 
Fredericksburg, VA 22408 


Secure portable repeaters; key variable loaders; 
KVL cables & more! 

MSF 5000 Hi POWER 900 MC 
MSF 5000 800 MC REPEATER 
MICOR VHF 375W REPEATERS & 
PAGING STATION 


CALL FOR MORE INFORMATION 


We have the R1891 DAC for your programming needs. Call us with your request. 


Phone: (540) 891-0569 


We accept VISA and Mastercard 


Fax: (540) 691-0538 


Circle (104) on Fast Fact Card 


October 1996 


QUALITY 
CHANNEL MANUFACTURING CO, INC 


ELEMENTS 
GUARANTEED. 


Call ICM 
1-800-725-1426 


--- Simply The Best! 


MOBILES 

Delia-SX 150-174 wiacc 100w 
Mastr Il 100w low/high w/acc . 
Exec || 40w high w/acc ...... : 
Custom MVPs low/high'UHF- wiace . 
Mitrex 50w UHF w/acc ........ 

BASE STATIONS 
GE Exec Il 50w 30-36mc DC rem .. 
GE Exec |! UHF local/remoite ; 
Mocom 70 VHF, no mit oo 
Masts It 100w fow/high 
Mastr Il 110w VHF Roptr w/dpixr 

OTHER ITEMS 
DB Products Dpixrs VHF 6 cavity ... 
GE Mastr DC remotes ...... 
Mastr || VHF 110w continuous duty amp - 
Mastr Il 44" EMPTY cabinet w/doors 
Mastr II power supply high power.............$ 


NOCODs _ 
N.H. Communications 
P.O. Box 5342 
Manchester, NH 03108-5342 Tel: 603-668-3004 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


FCC Database 
ONLINE 


Low Annua! Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


eatainee | Beige cay ong in lael 
OR FAX FOR QUOT 
$825 tudes Corea head . soaeestinie 
RANGR/Delta EDAC Tabie- top station - 
PE/MPX/PMIl New parts . 
PC202S VHF PCS Port. winew battery 
MPI UHF 4w tech. special 
MPI 8-unit multicnarger, checked 
Rangr 450-470 less acc. 100w 
Rangr 30-42 less acc, 100w NEW . 
Delta-SX VHF 110w less acc. ......... 
Delta-S VHF 110w less acc. dubecadiaosees 
Delta-S 136-155 less acc. 40w .. 
Delta-S 450-470 less acc. 100w 
Delta-S 450-470 40w no acc 
Delta-S 42-50 less acc. 110w 
Delta-S 42-50 less acc. 60w ............. 
MVS Contro! panel 16-channel. scan 
MLS-! Control panel 8-channel_ scan .. 
MLS-I Control panel 16-channel. no scan 
Speaker mic. PCS MRK PLS MPI MPA___. 
Phoenix-SX VHF 16-ch. scan wiacc. _...... 
DSTAO1 MVS Desk-top station NEW _ 
MASTR II C-500 muki-channel head NEW 
MASTR It 150-174 110w ..........-...... trom 
MASTR tt 42-50 110w wiacc. , 
§$-990 128-channel head wiwarranty 
CH6SA1 MPA 6-slot charger NEW .. 
PCS & MPA sid.-rate desk charger ............. 
MPS/MPR/MPX/MPIUMPD Chargers .. 
NEW LONDON TECHNOL 
231 Old Timberlake Road + Forest, VA 24551 
Tel: 804-525-0068 * Fax: 804-525-0078 


Classifieds 


GE: 110 Watt Rangers w/$550 
110 Watt Delta-$ w/$550 * 
110 Watt Execs & Mastr Il AE-1 BEEE ANI / EN] 
250 Watt & 110 Watt Mastr Il Bases ia 
High Speed DTMF Encoder 


The AE-1 is a High Capacity MICRO MINIATURE ANI / ENI DTMF ENCODER designed into a 
micro computer to generate the most precise, clean and transit-free DTMF signal ... ever | 


The OPTIONS and POSSIBILITIES of the AE-1 are ENDLESS ! 
Being familiar with the PIPO ANI VER 4.0 features, any OTMF string configuration 
of pauses, waits, delays, speed adj., xmtr ptt, memory connect and more are 
possible. Superb engineering and surface mount components allow this 
unit to fit into the smallest radio, hand held or even a microphone. 


MOTO: — 110 Watt Maratrac A2/A3 


110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 


Orders: 800-456-5548 
VersaTel Local: 307-265-9500 


FAX: 307-266-3010 


http://www.trib.com/VERSATEL 


FEATURES EASY PROGRAMMING 
* Non-Volatile Memory * Free Factory Programming 
* Micro Miniature Jack / Plug * Field Programmable 
«5, 10,20 DPS Or Custom Time Base * PC Programmable W /Pipo Software 
Buy & 5 etl * ANI / ENI 90 Digits Each * Programmable From Pipo 
Sa EET SSUES SE * 9-26 VDC @ Sma DTMF Encoder / AE-1 Programmer 
Motorola, Uniden, E.F. Johnson, Kenwood * Mic Mute /PTT Output *Re-Programmable Anytime 


Two -Way Radios and Systems 


* 1 kHz Tone Feature * ANI__ Automatic Number identification 
* CWID Option * EN| ... Emergency Number Identification 


Pipo.Communications cat 916-644-5444 


DELTA 
COMMUNICATIONS 


Emphasis is on Quality & Reliability or FAX 916-644-7476 
P.O. Box 2020 « Pollock Pines, California 95726-2020 


Circle (105) on Fast Fact Card 


800-880-2250 
FAX: 214-278-5085 
Garland, TX 


NEW HEAVYWEIGHT CHAMPION, 
WEIGHING IN AT ONLY... 


The 'ST-30D | like all of our ST Series Cabinets, are winners, 
being very strong and made out of our own, lightweight ALUMIFLEX 


STANDARD FEATURES: 

@ Rounded corners 

@ Scratch-resistant, powder 
baked-on, textured finish 

® Adjustable rails (front to rear) 

@ Two doors, with non-intrusion 
locking system 

® Two ventilated filter panels 


OD (stackable) shown above 


D.D.B. UNLIMITED—The Cabinet People 
P.O. Box 96 « Jacksboro, TX 76458 
800-753-8459 
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82 Mobile Radio Technology 


Classifieds 


Handheld Hapastor ¢ Controller 
Convert any handheld or 
mobile radio into a simplex 
or duplex repeater system 


Ideal for setting up shor- 
term emergency service 
repeaters al remote locations 


or disaster sites. SPECTRUMYCNZ@ wenz.com 


Service Monitors 
IFR 1SO0S-S6100, Motorola R2008D/HS-$5600 
Marcom 2955A4-$3900, 2955B-$490) 
Motorola R2600C CBS Cell Mon, new $19,900 
New Motorola MSR2000 UHF 100W Rpt. $4200 
Radio One 
PH; 716-661-9964; VAX: 716-763-0371 
hups//Awwwenetsyne. nel/users/ridioone 


*Marconi 2955/2957A 
*Waveick CT 2500 


$5800 
$3500 


Communications Signaling, Inc. 
Call: (800) 423-2565 
or in CA(805) 251-2244 


. The 


Equipment for sale 


Major Price 
Breakthrough, 
Factory Direct! 


Graphic Handheld Antenna Analyst 
CellMate™ 806-960 MHz SWR Analyst 
150-525 MHz SWR Analyst $499 
30-137 MHz SWR Analyst each 
Graphical Time Domain Reflectometer | 
CableMate™ TDR-1 $499 each 


Advanced Electronic Applications, Inc. 
2006 - 196th St. SW Lynnwood, WA 98036 
Phone: (206) 774-5554 Fax: (206) 775-2340 
http://www, aeainc com 


-500 is designed for easy 


maintenance of equipment contained in it. It 
is ready for installation of two Motorola radios 
(M/SM series), a duplexer, a power supply and 
one or two additional boards (shared panel. 
trunking controllers, interconnectors, etc). Our 
product is rugged, finished with electrostatic 
kiln paint. A great look because you deserve 
a it. It can be mounted on a desktop or wall. Fan 


Includes 20-Amps power supply 


Desk or wall mount 


SR-50. Pre-drilled metalic cabinet for 
fan, power supply, duplexer, cable out- 
puts and AC power cable. Same as 
SR-500. Power supply and fan not in- 
cluded. Height: 8.03". Width: 17.24", 
Depth: 13.38". Dealers price. $244.00 


and 20-Amp power supply included. 


Dealers price..$327.00 


arcunm 


E-Mail: epcom@whc.net 
1630 Paisano Dr. 
Tel.(915) 533-5119 
Fax (915) 542-4701 
El Paso, Tx. 79901 U.S.A 
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EARPIECE 
ADAPTER 


‘comme, ATTENTION MAXON DEALERS! 


; Do You Need a Real Speaker Microphone for your 
in SP-2850/2550 or GE MONOGRAM Portable Radio??? 


ONE THAT REALLY WORKS... SOUNDS GREAT... 
WET PROOF and has an EARPIECE ADAPTER!!! 


ORDER THE MARCUS MIC! 


PROVEN TO BE THE PYVMARC 


MIC OF CHOICE 
ACROSS AMERICA! 


\ 275 New State Road * Manchester, Conn 06040 


Call LESLIE foday to order your MICS 1-800-833-7724 


mi é COMMUNICATIONS & 
ELECTRONICS, INC. 


Circle (108) on Fast Fact Card 


October 1996 


BUY * SELL * TRADE + CLEAN WORKING EQUIPMENT 


Bases, Repeaters, Paging IX 
G-MICOA PURC B9BI2B VHF 375 W Paging TX 
20-929 MHz Oegital Pageng TX 
FMASTALI UME '00w Ropeater 
HMICOR B00 MHz APTR dw yoth Quplexer 
STR |) Base-APTR 60-1O0W most Brands 
COR 110w APTR—-MICE 
STAI 30- 50 MH: 2 


wv &- Ch Scan wia 
50 MHz 8-Cn wie 
a 1000 AM well 


HF repeater 


10-Mitres 100w 3 
200-Mastr I 25-4 fram $50 
20-Ranger 35-50 ¥ 100w from $195 
100-EX 11 96-50 My BO 100ve trom $50 
100-Mocom 70 20-50 Mitz 60-1 00w sow trom $50 
50-Detta 2050 Mi? 6D-100w from $100 
200-Mivtek 39-50 My GOw 40h from $100 
SO-Mitrak 39-50 Mie 100W 4-Ch »» from $200 
100-Micor 36-40 MH2 \00w trom $100 
Mobiles 150-175 MHz VHF 
G-Mitrak 11 0w » tram $200 
10-Maxon $M-2000 & 4000 4-16-Ch 25-40w NEW trom $298 
1 -Spectia $-9000 wisiron—T43KMA Linew oo. $995 
4-tMol PAC-AT from $150 
SMP 3a 1-4-0 
1 -Synior IBISRA 100w on 155.34 ela NEW on 185.34 M2 
S-Syantor X T7SVKITDOAAK 100% 
2-Delta SX $0-100w 16--n 
20-thcot T7SRTA LOOw 
60-Rastr  GO- 100 8-Ch 
20-MASTA ILE 10Ow 
20 MASTA Hl 60-1 1Ow-J-Chgetal 1X 
7-EX it 11Qw S176 FCU 66AH 
UHE Mabiles 450-495 Miz 
10-System 9000 PAC-RT witable (4KEASOOGAASPOI) Unew — CALL 
JO-MICOR 100s fram $150 
t] M2000 & 4000 4-16-Ch 25—tOw NEW from $325 
5 100w fram $100 
or X SOw 32-Cn trom $100 
20-0 Delta SX 60 & 100w wia from $100 
800 MHz Mobiles 
B-Maxirac DASMJA 7346AK $200 
trom $150 


trom $250 


trom $100 


$0-GE Ex 1 3$w Cony MIIPA 
S0-Syntor X TASVBI7OO0AK 35 


25. Hei TS5RTA Mw 
Misc. Items 
2-Cemtracom It Sy 
2S-Mot Spectrac 
20-MASTR lt UHF 
TO-GE Votet up to 6 Rec Cards 

3-Moger 1000, Modes 100, Metro Page 
10-Micot Base & Mobile Test Set TLN 18664 
200-Mot 11379-11383 Remotes 

20-Mot 11600 Remotes Tone-DC 


trom $50 
trom $150 
4-Mot 11617, 4 lines SB95 

25:Mot 11903, 11902, Remotus from S50 


BARNETT ELECTRONICS INC. 
We've MOVED to a NEW ADDRESS: 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: 800-423-3858 FAX: 501-676-2475 
Internet address: HTTP://WWW.barnettelec.com 
| NEW SKY KING PARTS LINE ONLY: 
VISA 501-676-5506 
| VISA & MC Accepted, NO COD'S 
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TO: WHOM IT MAY CONCERN 
FROM: DRA AND ASSOCIATES 


It's growing—fast. It's changing—weekly, 
It's affecting business—domestic and 
international. t's the wireless communica- 
tions industry, This is an industry that won't 
stay the same—it’s practically exploding with 
growth and change. 

Our goal at DRA and Associates from the 


beginning has been to set a measurable 
standard tor a quality service at the highest 


performance and durability possible, so that 
the businesses using our portable commu- 
nications can depend on and confidently 
expect the best 


When it comes to equipment and supplies 
for the wireless communications. we offer 
Two-way radios, paging, cellular services 
and equipment. 

Maximize your productivity. Simplify your life. 


CONTACT US TODAY AT (915) 544-1957 
AND ASK FOR DAVID AVALOS. 


Classifieds 


FOR SALE: 
MOTOROLA/IFR/WAVETECK 


MOTOROLA R-2038/0D ....... $6.250.00 
MOTOROLA R-2200/B $3,800.00 
MOTOROLA R-2001/B ...... $4,800.00 
IFR-1000-A ... $2,800.00 
IFR-1200-A .... ... $4,800.00 
IFR-1500-S ... $7,900.00 
WAVETECK 3100S $5,500.00 


RF IMAGING & COMMUNICATIONS 


408-929-2244 FAX: 408-929-0962 


HTTP://WWW W.BEST.COM/~RFIMAGE 


% 
SUTTER BUTT 
Uved Equipment for Nal 
700 GE Masti | UHF 40W CG MICOSKHUBSA wince 
10 GE Muster 11.8 42-50 CG MCBIRFASIA we ate 
120 GE Delta SX UHF 400¥ 0G NGAI 24 wSS50 
25 GE MVS URF 450-470 16F 2500 YPU2D voice 
1 GE Phoents SX VHF 40W 16F xcace 
2 GE Ranger 42-50 1 10W w'S-950 ace 
30 GE Deta Voice encrypiiun 194148909P 
20 GE MPD UF 48F no batiery 
95 GC Ranges mics 198801499P4 jnevs| 
100 GE Masir II Accessories 
90 GE ®E UHF 6F CG parlatite fas is) 
6 GE §-950 control heads . 
100 GE MPD/MPA gather tolsters 
10 GE MPOMPA multi-und tagio charger 
68 GE Voters wi4AX cards 
1 Gk Exec |! 42-50 base 
1 Monoiola Miser 2022 cur £° 
1 Motorola Micor VHF 100 1 2 (u 
20 Motorola Mitrek DPL boards HLNSOTTA 
2 Wola Maxtrac BOO D3SMWASGB7AK urmet cond 
B10 J B2An 


15 Motor ola Mostar a 
10 Motorola Taxar 86. 
20 Motorola HT-90. UH 
5 Motorola Maxar 80 


nae 
Eee Quentron 42MH2& 72 
800 Buss GOA fuse hoicers HEJ-BB w ‘$C O fuse (news 
598 Garden Hwy. Ste, 16+ Valve City, CN 95991 
Phan: (916) 74-7532 « Fan: ONO 74 19AE 
VISIT CUR WEB SITE 
htip://www,2-way.com 


CLEAN USED GEAR 
450 Rangers, 1 1OW, $550 Accy 
42-50, 150, 450 Delta, Mastr Il, Execs 
Consolettes: LB, VHF, UHE, 800 
Execs, Delta 
450 Maratracs, 100 Watt A2/A3 
T44, 64, 74 Mitreks, Micors, Syntors 
T35 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 
HT: HT440,MT500,HT90, P10, P 100, more. 
Orders; 800-4 548 
VersatTel Local: 307-265-9500 
FAX: 307-266-3010 
http://www. trib,com/VERSATEL 


WE TE CG 
1-800-249-1250 


e 7 
Rarddiuy yosooy seus 


MORE FOR LESS 


Equipment for sale 


ecatalysts 
pand our 


ty, excelient craftsmanship and fast delivery. 
Antenex looks toward the future. 

Our commitment is to be the best. We are con- 
Stantly fearing, continually looking for ways to 
improve and always listening to you. Our dedica- 
tion is second to none. so don't settle for second 
best. increase your profits with the assurance of 
Antenex quality, service, price and technical excel- 
lence. If you haven't tried Antenex, please call 
today for a catalog. It's time for a change. 


SF ® SIGNAL 
PROPAGATION 
= Gs SYSTEMS 
2000-200 Bloommngdale Road « Giendate, lL 60139 USA 


Order (800) 323 - 3757 
FAX (800) 851 - 9009 
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Fs, 4 @ @-\-}-) SERVICE: you deserve it, you'll get it. ppb ali tie 


=Sharp Quantity Pricing Available on: Distributor for: 


COMMUNICATION »'Ncblien TELEWAVE 
Distribution Center + Portables Site Management 
* Conventional | RFI 


Authorized Distributor  * Tunked Connectors & Cables 
+ Accessories 


Mobile Communications SAMLEX 
ec ee ae radio sales to Power Supplies 


dealers only | WHELEN 


It's the bottom line that counts, Satety & Warning 


WHOLESALE PRICING: 1-800-548-2484 [ec Neczalloso i 
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Classifieds 


Equipment for sale 


1-888-469-3832 
$ $$S$SSSSSSSSSSSSSSSS 
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APPLICATIONS: 


WITH BUILT-IN FLASHLIGHT i 
AND 20% EXTRA CAPACITY 


si ‘ ESEEELELALS EER ERAE ES: 
me G SeveRAL “| H mororoca Radius 
Ee ee $ DONT MISS OUT 
Largest Inventory © Quality Service ¢ Fastest Delivery & Best Prices $ 
5157 Anton Drive * Madison, WI 53719 » 608-271-4848 * FAX 608-274-2080 $ ON THESE 
800-356-3200 R BELOW DEALER COST 
Because your business takes you everywhere $ S P EC | AL S 
i — 2 : WE WON’T BE UNDERSOLD! 
: WETEC ELECTRONICS 
r FLIP-PHONE 4 §=1-888-“GO”-WETEC 
i VOICE RECORDER BATTERY | $ 
$ 


PART# MR&50 


Labels for pagers, cellular phones and two-way radios 


S with your company’s logo. Warranty labels for batteries, 
\e aH 
pe A Bar code and printing systems. 
” alate . Call us for free samples. 
os 


{310) 809-5090 FAX (310) 809-1248 | 
— a ee eee ee ee eee ee 


Remote Control Anything... 
Anywhere, with the PT-OC POCSAG 
remote control switch. Uses standard 
paging messages to control up to 8 outpuls. 
An onboard serial port allows serial data to be 
transferred to printers, electronic signs, and 
process controllers. 512, 1200, 2400 Baud. 
Also available in TNPP. Custom software 
and firmware applications available. 

To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 
http://www.pagetap.com 
EMail: pagetap@ aol.com 


F1020/2020 Mobiles- 


ICOM F30/40LT Portables, O 


start and stop pumps 
automatic paging system 
monitoring 
reboot computers 
disable stolen vehicles 
control railroad switches 
contro! electronic signs 
deliver paging messages 
to printers and 
electronic signs. 
manage solar powered sites 
control stop & warning 
lights 
control STL links in radio 
and TV stations. 


® 


ICOM 


1725 N. McDonald St. 
McKinney, TX 75069-8230 


v 
yy —~ 
» A > 
1-800-466-5345 FAX:214-548-2518 — 1-214-542-5345 
"Our years of experience are your best Insurance” 


R4 Mabile Radio Technoloecy 


SALES W vertex SERVICE 


939 Channel! Mobiles 
Dual Band Portables 
Trunking 
Volume Discounts 
Kk Wireless Technology 

7 Satcoms 


GLOBALCOMM 
TECHNOLOGY 
oe al 
Orders: 1-800-863-8625 5% 
Info: 713-729-2000 
Fax: 713-729-4141 


October 1996 


MOTOROLA 
PART NUMBERS 


a Brasrco 


PH: 513- 773-6255 
FAX: 513-773-8003 


New Lower prices! Stubby duck antennas now in 
stock. FREE 99 channel text upgrade to your older 


CLASSIFIED F30/40LT. ICOM bought. sold & repaired 


ADVERTISING 


800-347-9375||| “> SWS Security (410) 879-4035 


C.W. WOLFE 
COMMUNICATIONS 
Specializes in 2-Way Radios 

_ & Customer Satisfaction 


406-252-9220 
1113 Central Ave. 
Billings, MT 59102 
BUY ¢ SELL © TRADE 


=e 


Classifieds 


EAGLE TECH INC. 
825 West Airwood, East Alton IL 62024 
| 1996 CROWN VICTORIA -LUMINA | 
BRONCOS-BLAZER-CHEROKEE-FTC_ | 
Behind the Grille Speaker Brackets 


Installation Faues 


NO HOLES Drilled 
| FULL UNTRAPPED SOUND 
FROM BEHIND THE GRILLE ? 
TEL: 618/462-3245 FAX: 618/258-7044 | 


(Now, here’s a switch! | 


GHARGEGUARD 


automave (ON 77H tirner switch 


fot twOway 1ahos. cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS" 


Prevents Dead Batteries. 


MADE IN U.S.A 
PROTECTS YOUR RADIO. 
suncesraD ONLY 874. 95 eftones. 
CALL Now FOR MORE ‘INFORMATION’ 
ASK ABOUT 
OUR NEW 
DEALER KIT” 


22= t-+t+t-4 — 
GiAnocGUARL : 
400 Highland Avenue” AS 
Altoona. PA 16602 


es 


lows 


International (USA) 
0 PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
C] CHANNEL ELEMENTS 
s Recrystalled 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 


1438 CoxAve., Erlanger, KY 41018 
(Greater Cincinnati Area) 


"Precision Quaility Quartz Crystals — 
Made to your Specifications" 
Circle (114) on Fast Fact Card 


Equipment for sale 


* PAGERS « PAGERS » PAGERS * PAGERS» PAGERS « PAGERS + 


P P 
A OZ A 
G ae MANUS ao G 
r OMMUNICATIONS . 
SO ——— Ss 
id Pager Repair * Refurbished Pagers P 
a ¢ Factory-trained techs * New Motorola & NEC Pagers 2 
Py° Fast turnaround * All freqs. available E 
. * All work guaranteed ¢ Parts, accessories & : 
: —We Buy Pagers —— ‘ 
A "ONE CALL GETS IT ALL" #worcncus = A 
: NEC 400 North Fifth Street Pasing i) : 
fy Authorized Dealer Blytheville, Arkansas 72315 yams Dealer Pa) 
S Phone: (501) 763-6250 © Fax: (501) 763-6533 s 


* PAGERS « PAGERS ¢ PAGERS ¢ PAGERS» PAGERS « PAGERS « 
Circle (115) on Fast Fact Card 


Fen. NOW Featuring TELEX 
om NICATIONS We Feature a Full Line of 
LY, Headsets and Ear-mics 
HOLESALERS . We Carry a large variety of Brand names such as: 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 
sv RCW IS NOW ON-LINE sv Maxon, Midland, MX-COM, Tekk, Telex, 
FREE for qualifying dealers, Call or Fax TCC, TPS, Vertex, Relm, Ritron, Cable. 
Request for FREE Software & Access Code! ° We have Flat Rate Repair Service. 
* We Do Installations of MX-COM boards 
(800) 726-9015 » (612) 884-8352 * Your One Stop Warehouse for All Your 
24 Hour a Day FAX (612) 884-8356 Communications Equipment Needs. 


CHECK US OUT ON THE WEB TODAY + Wholesale Prices to Dealers Only 
http: /www.radiocomm.com 
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NIOTOROLA 
Radius 


LOWEST PRICES VALID THRU DECEMBER 31st., 1996 


¢ GP 300......... $480.00 
¢ GM 300......... $374.44 


© PL IG ccossssssseme GIS2sO0 
© BPSD reseseecssans Pa Lesow 


Above prices include standard chargers. 
All other options and Accessories quoted separately. 
Radios available while supplies last. 


Telephone: 817-763-8037 


Fax Line: 817-763-0810 
AMI (Applied Micrologic Inc.) 
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Oyctaher 1004 Mahile Radian Terknalaaw CS 


Classifieds 


WE 
BUY 
AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 
FM 
TWO-WAY 
RADIOS 


SCHAEFER 
RADIO 
co. 

130 West 
Fayette St., 


P.O. Box 395 I 


Denver, 1A 
50622 
PHONE. 
(319) 

984-6115 

FAX 
(319) 
984-6220 


STATION IDENTIFIER 


Morse code and Voice ID 


lasses. 300 MHz. O2934A 
0 Bases. 2, CASILBIIO1A 
600 Mi ASIBTAK 
6 ea NTOR xX. 
3 ea. MOSTAR, 800 Mi L 
3 ea. MICOR Repeaters, 800 MHz,C75RCB61058Y 
3 ea. GE MASTR II Bases. 460 MHz, VC85RASBBB 
100 ea. SYNTOR X 9000, 460 MHz, T34KEJ7JO4AK 
75 ea SYNTOR, 460 MH?, T44SRA3200 
24 ea MICDA, 460 MH?, To4RTAB9OS 
6 oa MICOA, 460 Miz, TS4RTASO00 
2 wa, MAXAR 50. 460 Miiz, D34JJA3300AK 
4 0a, MAXAR 460 Mitz, D34TGASS00DK 
22 ¢a. T1000, 460 MHz, H44GCU07100 
S 


pa. upp 
73 aa. MX300, 460 N H44SSU3140 
¥ ea. MTS00, 460 MHz, H34BBU3124 
9 ea MICOR, 171 MHz, TSIRTN3100 
1? ea. SYMTOR, 155 MHz, TEISRAIZ00 
16 ea. MITREK, 153 MHz, TS3A6000 
6 ea P1500. 155 MH2. PIGBBM3120AM 
90 ea MTOR | Pagers, 1S5 Mhz, HOGEABI212A 
2 ea. SYNTOR X 9000. 47 Mbiz. T71KEJ7JO4AK 
TE1JIAS9OO 
. TI WAASO0 
T7TRTN3100 


24 ea MITREK, 4 
7 ea. MITREK, 


2 ea MICOA Ba: Miz, C71AT81406 
6 ea. Tene Remote Consoles, TH606M 
6) €a Tone and DC Remote Desk Sets. Mowd Models 
23 €a. Local Control Desk Sets, 11370 & 11903 
2 ea CENTRACOM | Consoles 
75 ea STXMX Rapid Chargers, NLNBBSS 
64 ea MT500 Omm Sic. Crrgrs.. NLN4561 
Shmiine Rapid Cargrs.. NLN4565 
Mie? TAixed Models 
5 care Omni Chargers. 
152 Wz, Mixed Models 
J ea DICTAPHONE 4000 20 ch Ascorder 
8) ea. Motorola Systems 30 Sirens 


WANTED: USED MOTOROLA R1800 PROGRAMMER 


LI 3 monitors and 3 timers 
L) Several models available 
L) Special prices for a limited time 


(Cl RACOM 800-722-6664 


216-351-1755 


Equipment for sale 


MOTOROLA RADIOS 


RADIUS — RADIUS — RADIUS 
Tons in stock at USA’s lowest prices 
SP50—P110—GP300—SM50—SM 120—M 120—GM300 
will absolutely be SHIPPED TODAY! 
Full line of previously ownedtrunked & conventional radios 


HT600/ VISAR/ HT1000/ MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/ MAXTRACS/ 
PP1000X / MTX/ MTX8000/ VISAR/STX/ EXPO 


RADIO EXPRESS INC. 
OFC: 703-266-1928 FAX: 703-830-8710 
All major credit cards accepted 
Worldwide Web http:/ / www.internet.com/radio/ 
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5 MTX-9000 with DTMF, convertercom 
& Power Amp ... $600.00 
2 MTX-3000 with DTMF .. 
2 Maxtrac$00s, 30 watt ............. 
15 Maxtrac 900s, 15 watt.. 


1 MTX 800 MHz HH 
1 MTX 800, HH 
2 STX, 800 MHz 


"$200.00 


D&G COMMUNICATIONS 
409-948-9264 


Advanced RF Design, Inc. 
S5Low Noise Preamps % 


150-170 MHz Gain >24 dB NF <0.4dB % 
450-470 Mhz Gain > 18 dB NF <0.45 dB $ 
Priced from $65.00 to $70.00 : 

1 yr. warranty 


Call (609) 448-0910 (9 AM-9PM eastern) ¥ 


Motorola Radiuy 
BELOW DEALER COST 


| SP10’s | $129.00 


WETEC ELECTRONICS 


~~, 
se 


2 
< 
eee 


OVER 
1000 
IN STOCK 


4. We sell MORE for less 
than anybody in 
NORTH AMERICA! 


* Reasons for Doing Business 
1. Price 


2. Quality 
3. Product Support 


Call 1-888-“GO”-WETEC 


(469-3832) 


SCoeoeeeeeseeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeese 
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Classifieds 


Equipment for sale 


* NEW LISTINGS * NEW LISTINGS * NEW LISTINGS « 
FOR MICROWAVE AND TWO-WAY 


8¢a Fannon FL 1-2, 2 Ghz Viith Hot Stuby Radios $2000 ea 

2 ea Farinon FL 1-2, 2 Ghz Non-Stdby Radios $1500 ea 

1000Assorted Telabs & Wescom Tolecom Signaling, FXO. XS. 
Braging. Terminabng, Modules 

75 GTE Lenkun 46A Cnannel Moderns 

60 Granger OTL 7300 Channel Modems (Lika Now) 

80 Rockwell (OTL Type} Proqramabie Channel Modems, “GC $100. ea. 

40 OTL 7900 & Rockwell Modem Shelvos 

10 Motorola 800 Trunked Visars 

5 Motorola MTX 800 Trunked 

5 Motorola MTX 810 Trunked 4 

10 Motorola MTX 8000 (83-$350. 00.) (B5-$400, oa.) B7 .. > 

10 Motorola Maxtrac 800 {B1 $250. oa.) {85 $275 ea} B7 

10 TMX 6415 & MDS Gmark 

50 Micors, 110 Walt, VHF-Hi, Good Condition 

50 Milreks, 30-39 PL, 110 Wat, Good Condition 

1 Dictaphone 5500 20 Channel Logging Recorler, VGC 

1 Micor, 390 Watt, 36-42, PL, Good Condition 

1 Micor, 330 Wat!, 42-50, PL Good Condition 

3 Racks of Lonkurt 75 F1. 600 Channal Wilh Hot Sland by. 2 Ghz. 
Good Condition $1500. ea. 

6.8, and 10’ Andrews Mecrowava Dishos; Some With Radomns, 2GHZ and 
6 GHZ Food Homs .., too Call 
371617 Consoles "$250. ea 

50 MT 500, UHA, 4 Channel, PL, 4 Walt, w! IC horger & Bal $90. a 

50 Motorola MC 400 MLN 6153 Channa! Modoms $100. ea. 

50 MC 400 Term Cards $50. ea. 

50 HT 440, UHF, PL, Good Condition w/Chargor $100. ea. 

§ GE Oolta-SX, 110W, 42-50, Ch, Guard,we'iAee, .Good Condition $225. 6a. 

0 GE Mstr th 100W, 42-50. Ch. Guard wiAce 

10 Molorola 800 Trunkea Mostars 

40 HT 90, UHF. PL, wiCharge- 

SO Mireks, 42-50, PL, Multi-Ch 60 Valls 

10 STX Convena-Coms, wiRF Amp. Speaker & Mic. 800 thz $250 e5 

Motorola Director Pagers wCrargers, UF, with reeds 
(Lows of 10) 
(300 tor) 


/BUY and SELL 
USED 2-WAY 


RADIOS 


©@MOTOROLA OSTANDARD 
©OEF JOHNSON QUNIDEN 


: (352) 694-2663 | 


BUY -SELL - TRADE 


Quality used equipment such as Moterola, 
G.E., EFU, Midland, Radius, Etc. Contact , 
us when you need equipment or when you | 
have something to sell. Replacement 
parts and units of all types available on 
short notice. 
GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. 
7112 W Roosevelt Rd. 
Oak Park, |. 60304-1809 


Tel (708) 848-4210 
FAX (708) 848-0230 


USED MASTER II STATIONS 


LOWEST PRICES AVAILABLE!!! 


A We Buy & Sell 
Ericsson GE Equipment 
A Used Base Stations 
& More! 
A Used Stations, Parts & PA’s 
A Best Pricing Available! 


LOW BAND 

42-50 MHZ 100 WATTS SIMPLEX 
42-50 Mhz 100 WATTS UHF REPEATER 
VHF BAND 

150-174 Mhz 35 WATTS SIMPLEX 
150-174 MHZ 35 WATTS SIMPLEX 
150-174 Mhz 65 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
UHF BAND 

406-420 Mhz 65 WATTS REPEATER 
450-470 Mhz 100 WATT REPEATER 


B73, EXPRESSTECH 


D&L Communications, Inc, 3512 Cavalier Dr., Ft. Wayne, IN 


; Signalling. DC Remotes, Tone 

| Remotes. Termination Panels 

| for Motorola, E.F. Johnson, 
Midland. Vertex and others. 


+ In Stock 
+ Competitive Prices 
+ Personal Service 


Circle (121) on Reply Card 


| CTCSS Encoding /Decoding 
aud Scrambling in One 


Small Package! 


Radio messages are property and, if left 
unprotected, can legally fall victim to anyone 
listening in. MX-COM's Pvt SQUELCH™ 


Pvt SQUELCH™ voice ; : 
privacy modules are voice privacy adaptors scramble your calls 
easily installed in rendering the interception of your 
most popular radio information unlawful. Your transmissions 
brands Including the are Separated from others sharing the same 
Radius GP300& = channel and your messages can only be 
Motorola SP50. 


understood within your 
designated user group. 


by 

MX-COM,INC. 
MiXed Signal Modules and Systems 
MX-COM Master Distributors 


in the US: EPCOM, Inc.-*-******** 915 533-5119 
LATCOM, Inc.-* 619 661-2500 
Marketronics Corp.-+-* 800 845-1230 

+ 800 726-9015 


RADIO TECH <=++++++0+0+eeeeenes 55-61-321-913 
800 567-5664 


ve (14) 15-25-25 
(66) 84-04-33 


tn Brazil: 
{n Canada; Omni Provincial Electronics---- 


in Mexico: SYSCOM, Inc, 
TR Communiciones 


MX-COM INC. 4800 Bethania Stanon Road Winston-Salem. NC 27105-1201 800 638-5577 * 910 744-5050 »* Fax 910 744-5054 
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Equipment for sale 


Complete Pager Testing Equipment... 


The Ramsey Package Quickly and Easily Tests 
® All Popular Pagers @ Alignment and Sensitivity 
@ All Speeds for Pocsag, Golay and FLEX™ Paging Formats 


@ Fast Troubleshooting and Verification of Re-Crystalling Jobs 
Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


FLEX™ is a teaclomark of Ite Motorola Corporation 


... and Hands-On Training! 


The Ramsey Pager Test Training School includes... 
«Two days of complete training for: «Reference notebook with free 
Vv Re-crystalling and Alignments updates for ALL pager styles 
Vv Sensitivity tests * Complete list of sources for all 
Y SINAD measurements pager related services & equipment 
¥Y LCD repairs *Local transportation to hotel. 
Vv Password breaking airport, and factory 
*Construction plans for a professional *Hotel accommodations and meals 
quality screen room provided for the evening of arrival 
*Complete documentation for all test | through the end of class (up to 
procedures covered three night's stay) 
Ramsey Pager Test Training School (with equipment Purchase**) $1,195 


Ramsey Pager Test Training School (no purchase necessary) $1 ,795 


** Qualifying equipment purchases of >$2900 within 3 mos. preceding or 1 mo. after training date 


Bring additional attendees at half price 
EY ELECTRONICS, INC. SS ae 


793 Canning Parkway, Victor, NY 14564 
Circle (123) on Fast Fact Car 


*MOBILES °¢BASES *PORTABLES +¢PAGERS 


PCI— PEKAAR COMMUNICATION INC. 
S$ Specials of the month $ Steve's back, formerly of Gregory Electronics Corp. 


GE Deta Moteos 150-170 range 100w SX model wiaccessones 


GE Exec! Moto RT64AAS, 42.50 range 50 wat cessanes 


*SELL * TRADE= 


SPECIALOP THE MONTH — tor SALE: 
25 Motracs low band, high band or LLAF wicontro 
WANTEOMotorota Mitrok of Syntor monies URF t00w 


* BOARDS * ACCESSORIES 


heads only (can rmx ais) 


* BUY 


* STRIPS * ELEMENTS 


USED RADIOS 

at Low Prices! 
* MICOR * GE 
* MITREK * ACA 
* PORTABLES * ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 
+ MAXAR * CHRYSTAL ELEM. 
* APTRS * BASE STATIONS 
Large Quantities + (817) 433-5452 


BUY-SELL 


¢ LTR & Motorola 


e Site Equipment 
¢ Paging Transmitters 


TERLING 


MIMUNICATION 


Automatic [ON/OFF] Delay Timer & 
* Programmable 15 minutes to 12+ hours 
* Handles 30 continuaus amps at 12 volts 
* Easy to install/ With + Year Warranty : 
* Eheninates battery faiture/repiacement 
* Protects your radio & cellular phone 
= Farmly owned & operated since 1985 
+ Made in THE USA swath US Bets 


al OC. u 
5 


IS 


T wctbevvesdcvcw etaher LOOA 


d 


* REMOTES « 


SO 
So 

$0 
sx 
St 

sD 


speaal$75 


NS 


y Catlorpnce Casi201) 772-0704 


* REEDS « 


USED EQUIPMENT 


* Conventional & Trunking 


Mike raaliins 
1-800-786-2199 
FAX 214-562-7957 


PAGER PAKS (for FLEX™) . 


Includes. . . 

* COM-3 Communications Service Monitor 
with digital pager input option 

* PE-6400 FLEX™ Paging Encoder 

© ATF-1 Radiation Test Fixture 

* Missing Link Test Set 

* Interconnect cables 

¢ Shipping and handling 


PACKAGE OPTIONS 
*MVM-1 Milivottm ) © SCRM-1 Screen Room Kit {$345} 
* SM-1 SINAD me! * CCR-1 Quik-Check™™ C 
* AAS-1 Oscilloscope ($380) » DMM-1 Digital Muitimet 
*PP-1 Preamp Probe {$135} » Repair/Alignment Tool Sets (S95/Ea.} 
» STE-3000 Shielded Test Enclosure ($1,800) 
Select from one of four packages (starting at 
$4,995) and save from $300 to $800! 


CALL 1-800-446- 2295 
Fax 1-716-924-4555 


. $5,595 


CENTRACOM Il 


-Buttons and Labels- 


And « 


All orders shipped within 7 days. 
CENTRACOM I! 
Reprogramming and 
Used Parts 
NORTHEASTERN 
Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


e30vuLl>e T13S° 


Locouspits 
cout LA 
Cascio Vesas 73007 


MARKETING INC. 
ran 392-943-0989 


Classifieds 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 


arn Compatible Meterela’ 
INQUIRIES AND INLA Radio Programming quipment 


Motrac; Micor, Mocom; Mitrek; Etc. P 
— e "0 PA-I Programming Adaptor..,$119.95 | FULL LINE OF PROGRAMMING 


MT's, and GE Elements. Call for * Compatible with "Ri6" unit CABLES AVAILABLE 
prices * Rugged stee! case - a NEW! GP-350 Cable 


' . * Power LED ; } RACES Seny stra 1 
‘ac ! Discounts. 155 
Any desired Frequency available GPSOOP 30, NTSOP 100, STX 
i \ Gemini, VISAR, JEDI, HT/MT. 
for fast delivery. 0 t. vouams viousTut SABER, SPECTRA’, RADIUS" 
Lifetime Warranty on Crystals Ka a. MOBILES. MAXTRAC’, and More! : 
Trade-in credit on your Old PA-III Pocket Programmer,..$ 169.95 PA-II Programming Adaptor...$139.95 
* Micro-Size Bes in for Convenient Portability and Field Use + Contains rechargeable NI-CAD Batteries: 
Channel Elements st Aah ogy (SMT) Perfect for field use and Portable 
We Buy Used Elements * Rechargeabialf-- Works for hours on one charge Laptop & Notebook Computers 
~~ + Status LEDs: Pewer On and Charge 
Try us first. We always have your ' * Power Switch : 


ref * Power / Charger included. 
frequency available. ait aris Industries~- runs for & continuous hours 


N on \ from 2 full charge. 
> |*800:752.887| = 
1814 Hancock St. oe 1 ie _|fes] Same Day Shipping from Stock! 


Gretna, LA 70053 rg 470 Armour Drive NE * Atlanta, GA 30324 « Tech Into: 404-872- 0722 * Fax: 404-872- 1038 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 
with trade-in/3 working days 
CRYSTALS $9.95 


MAXON, TEKK, UNIDEN/7 working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Ad. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


Circle (125) on Fast Fact Card 


wovoRet, MOTOROLA RADIUS 
Geta) COMMUNICATIONS SERVICE CO. 


Auihorized Ooaler 


“THIS WEEK’S SPECIALS” 


SP10 P23RRC20F2A (1W/1LCH CSQ) $129.00 ea. 
SP10 P23RRC23F2A (1W/1CH PL) $158.00 ea. 
SP10 P24RRC20F2A (2W/1CH CSQ) $161.00 ea. 


SP10 P24RRC23F2A (2W/1CH PL) $178.00 ea. 
Plus hundreds of M120’S, GP300’S, P110'S and other radio products 
Call us for factory direct prices on Larsen Antennas 
800-875-5109 FAX 901-366-5736 


Circle (126) on Fast Fact Card 


CALL us inst 
at AIR C 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOA 
Call us last to sell any of the above. 

comm WE PAY CASH 


4614 E. McDowell Ad. Pn: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


ALINCO ICOM KENWOOD YAESU MOTOROLA 


Introducing NEW radios, Authorized Export Dealer 


Alinco DJ-190/191/680V/U DR-130TE2/430/610/605 — EJ-21D/21X/27D/18D 
Motorola CP-S0/GP-300/350/900  GM-300/350/900/1 200 ST-865/2/3/868-05 
Yaesu/Vertex VX-500/200/10 FTL- 101 1/2011/701 1 VTP-20/VTM-20 


Upgrade or build your NEW local (hotel, office, small city) radiotelephone system today! 


MOTOROLA 2-WAY 
RADIO RENTALS 


Comtrollesbase/subseriber equapment for SmarTrank-[IO/LTR and MPT-1327 trunking formats, Antenna’s. e Top Quality ° Low Cost 
Avcessones, Maxtems wéGP?S receivers. Power Supplies 220V_ in stock, Special products ail full systems available. please * Over h 
ee rnight Delivery Anyw 
inquire with your needs, Worldwide delivery, installation for large projects, Several fons of payment including VISA/MC. g Y ere 
Hlipi//www nsiradio.com E-mail: info@ asiradio.com 


NSI Ltd TO Order/Quotes: B Pocenn 3B80HHTEe: | COMMUNICATIONS | 
(G 30915 18thAve,South"C" — TEL: (206)946-2426 Te-ifurne (383-2)46-27-65 800-822-MOSS 


ncn Federal Way, WA 98003 FAX: (800)977-0448 — or [ntl fax (206/946-8311 
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We Rent Headsets... POS, Service Management, 
Nie Radios, Too! f AR, PO & Inventory Software 


* Dealers Welcome 
- @ Daily, Weekly, 
a A / 
Monthly Rentals 
* Motorola Radios 


Phone: + (800) 874-7749 
Fax : + (909) 944-3995 


e RaceTRAC Headsets ACCESS RANIEKS AND INFOIRRAANION Systenas. Int E-Mail: sales@Arisinc.Com 


MOTOROLA 


RADIO RENTALS 


MT1000, HT600, P200 
Intrinsically Safe 
All Types Headphones 


otal Stabst 
2all Count o c 
LIDTMF Logging = G Highe lormé © Community ater Logging 
© High Rate Sampling o Dual Radio ho Handolt fans 
© Conventional Scanning = —-o Run 10 Radios Concurrently o Emergency Response Teams 
o Windows'3 1, 3 11, 95 © Optional GPS & Remote o Surveillance & Countermeasures 


Signal Intelligence Download from BBS: 1-408-258-6462 or 
1-408-926-5630 FREE DEM Internet URL: http:www.scanstar.com. 


Mobiles & Portapacks 
Repeaters & Crossband 
Sets 

Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


RFCAD™ Runs “What If” 
Scenarios in Minutes 
Instead of Hours. 


Run Comprehensive RF Propagation 
Studies in Windows™. 


MOTOROLA RADIO 


RENTALS 
DEALERS WELCOME 
ATEL * Boston, MA 


800-426-6852 


RFCAD™ 1.3 propagation studies show 


attenuation due to land use/land cover, 
buildings and obstructions, as well as other 
RF characteristics based on digital data files. 


* Multiple models available, Longley-Rice 
and Biby-C 

* 3 are second and land use/land cover 
data available 

* Produce maps with multiple site analysis 


Computer software 
Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources. Inc. has the 
solution for all types of two-way radio 


Run propagation studies in minutes, not 
hours. RFCAD™ 1.3 is fast, user-friendly 
and available by geographic area. 


For more details call 


1-800-441-0034 


C Communications 
>) Data Services 


incorporated 


—~ Ore © co 


billing and management problems 
Systems are available on DOS, Novell. 


Lantastic and UNIX. The CRI system 
is modular and completely intergrated. 
We can provide complete solutions 
including software, hardware, and 


training. and services since 1983 
205-987-1523 / 205-987-1709 FAX 


Leaders in wireless products 
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Computer software 


Cellular, PCS, SMR Billing 
& Customer Care Software 


Phone: + (800) 874-7749 
Fax : + (909) 944-3995 
E-Mail: sales@Arisinc.Com 


ACCESS RANG AND INtORMANON SYSTEMS Inc 


10681 Foothill Blvd * Cucamonga, CA 91730 + USA 


SAVE TIME DESIGNING, OPTIMIZING 
AND MANAGING WIRELESS RADIO 
COMMUNICATION SITES! 


- Intermnodulation Interference Analysis 

- Transmitler Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Calculates Complex Antenna Isolation 

- Cellular and PCS "Friendly" 

- Assists With Site Design and Maintenance 


COMSITE 
HYAMS 


BY DOUGLAS INTEGRATED SOFTWARE 


DOUGLAS Integrated Software 
1350-E4 Mahan Drive, Ste 160 
Tallahassee, Florida 32308 


Radio Propagation Software for PC's / WINDOWS 


e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
¢ No Radial Generation Required - Real Time Propagation Study / Profiles 
¢ DXF / BMP File Formats - Interface with AutoCAD, Mapping Programs 
¢ Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
e VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
© 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
—~ e-mail: microinfo@micropath.com @ GeoData BBS: 526-1023 


CORRELATE AND MANAGE WIRELESS 
RADIO COMMUNICATION SITES! 

- Attach Data To Any Map Object 

- Comprehensive Site Database 

- Equipment Maintenance and Inventory 

- Track Leases, Rates and Billing Information 
- Track FCC and FAA Data 

- Cellular Markets, Coverage and Analysis 

- Maps and Other Data Products Available 


COMSITE 
MANAGER 


BY DOUGLAS INTEGRATED SOFTWARE 


CALL 800-845-0408 or 904-656-8673 
http://www.polaris.net/~ douglas 


Circle (130) on Fast Fact Card 


Don’t delay! 


Get yourclassified ad in 
the next available issue! 


Call Michele Greer TODAY for details: 
800-347-9375 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or fleld strength, coverages, our Terrain Analysis 
Package (TAP)™ helps you understand everything from dBu to 3-D plots and site 
management software. Give us a call and we'll tell you how, Do “whatif" studies 
and solution analysis in-house! 

Call for tree brochure & demo disk. 


SorrWricut, LLC 

1010 So. Jouet St, Surre 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 

TeceTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 e-mail sales@softwrightcom 


(941) 697-8008 


Equipment wanted 


WANTED 
USED SERVICE MONITORS 
IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


WE BUY USED RADIOS 


* Motorola UHF: Mitrex, Syntor (100w) 
¢ Micor Low Band (100w) 
* Portable radios (Motorola UHF) 


Tel: (800)761-4016 Fax: (212)304-1969 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 
Buy-Comm-Co. 

1-800-347-4121 
FAX (602) 585-6900. 
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Wieb@ TAKE CHANCES? 


ecccecsccccccseses Choose the right service provider. 
When it comes to service and maintenance of your 
IFR Systems instrument, it makes sense to choose a 
team with the knowledge and commitment to get the 
job done right the first time,without costly delays. 
eeeceeceeeee That makes the IFR Systems Customer Service team 


the only logical choice for servicing your IFR product. 
After all, who knows your IFR instrument better than 
the people that designed and built it? 

Whether it's specialized service, installing upgrades 
or routine maintenance, the IFR Customer Service team 
can meet your needs. We offer: 

@ Factory/Custom Calibration @ Quick Turnaround 
@ Engineering Support @ Friendly Service Staff 
‘@ Maintenance Training @ Extended Warranty 
For CUSTOMER SERVICE With An Attitude] ®@ Software/Hardware Upgrades 
Call 1-800-835- O, Operator 6 @ Customized Service Contracts 


IFR Systems, Inc. 


Circle (131) on Fast Fact Card 


Resource Management Center 


Technical Call Center 


. $25.00 FLAT RATE | 
* Nationwide 24/7 * Equipment Failure Trend On the following models L 
i XLH-250 RH-250 

Coverage . Analysis | | RH-256 WH-2516 
* Service Cali Dispatch * Increased Technical Staff eee ra 

and Tracking Efficiency TRH-202 Siar etalon 

; < A “OTHER MODELS—S30/HR Plus Parts & Shipping 
* Nationwide Remote Alarm + Maintenance Program sopg MULTICOM = Fast TuRNAROUND 

Monitoring Pianning/Analysis Moots OK 73160, seoags » VISA - MASTERCARD - COD 
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s{O@R-l@lokP4\ Ol Wireless Resources, Inc. (stu! 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


FLAT RATE + PARTS 
GUARANTEED. 


Call ICM 
1-800-725-1426 
--- Simply The Best! 


Placing A Classified Ad Is A Breeze... 


STUDY LAND MOBILE COMMUNICATIONS 
T HOME! 


48 Lessons written exclusively for Mobile 


Communications Servicing. $375.00 
Call or write Mobile Training fostitute 


far tree information 
P.O. Box 6278 
Lumberton, TX 77657-0278 


(409) 755-7838 800-347-9375 © 913-967-1861 
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MOTOROLA Ian woo Ds 
TWO-WAY RADIO & PAGER REPAIR 


Flat Rates Beltronics,Inc. We sell 
Repairs andor [Dept MR 19 Proctor Hill Rd] Parts - Accy 
Estimates Hollis, N.H. 08049 


Flat rate labor plus parts on all repairs 


* PAGERS sic iaisiciveosscaartcasescecen tance $10 EF Johnson, Uniden, Relm, Maxon 
Professional Two Way Radio Repair 
Repair of VHF, UHF, & 800 mobile units 
Reasonable rates, quick turn-around 


ARESin 800-567-5636 T A RADIO COMMUNICATIONS 


70: 24S SW est Place Suite #F Davie. FL 33317 


Wve Mipjaty) voy On MnpAbNA cre" SAM TOOK Nes Inglade COD tee 


Mobiles $39 1-800-3-BELTRON FREE 


* Quick turn around + Free return shipping 


* Factory trained & FCC licensed techs programming 


Porlables $59 | We replace GUESS by ‘EST’ : 
ee Net on new radios 
plus Let our 27 years of Dnily UPS 
700 S, Jolin Rhodes Blvd. #C1 W Melbourne, F1,32904 Parts'Shipping | experience help you 
Ph 407-725-4824 Fax 407-984-9484 


SERVICE MONITOR REPAIR/CALIBRATION 


Specializing in Service Monitors since 1973 | 


COMMUNICATIONS SOLUTIONS 
(800) 305-6471 


ety an sell — 
veo IFR monitors! 


Phone (970) 962-9998 
pair mast branls of TX Amplifiers 
fot up to $125.00 Iplus parts & shipping: FAX (970) 962-3991 
We also sepair Shinwa, Motorola, NEC and CE Pagers 
and Mectron-instalert manitors 
hieizt (ace ta gears ea, Woe dd - COMMUNICATION 


*» Fast Turn Around © « 
lo2d Mark Ave, ELECTRONIC SERVICE CD. yoy, 545-0145 
Lynchburg, VA 24501 Fan: 1804 646-5728 
hitpovusers.aol.com/buyesco 


INSTRUMENTS ~ 


1714 SW 23rd Street, Loveland, CO 80537 


Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicRoprROcESSOR BASED 
Mosices, Portastes ano Controt Heaps. SuRFACE 
MOUNT REPAIR. Most REPAIRS $60 PLUs PARTS. FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood « Maxon 


585 Factory Shoals Rd. 
Austell, Ga. 30001 770-948-9566 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


CENTURION 


COMMUNICATIONS, INC. 
$40.00 FLAT RATE ce 


PLUS PARTS & SHIPPING/HANDLING 


PLECTRON & INSTALERT MONITORS 
ALL TWO-WAY & MINITOR II PAGERS 


$40.00 PER HOUR PLUS PARTS & SHIPPING/HANDLING 
AUTHORIZED DEALERS: STANDARD, TAIT, TEKK 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 


Repair and Calibration 3610 Dekalb Technology Pkwy. AUTHORIZED KENWOOD SERVICE CENTER 
of Communication Suite 110/111 DUPLEXERS TUNED - CALL FOR QUOTATION 
Service Monitors Atlanta, GA 30340 FAST TURNAROUND - FCC LICENSED TECHNICIAN 


Telephone: 770-451-3264 


892 N, DELSEA DR. Dey (609) 794-8000 
Fax: 770-458-8785 OD. 


VINELAND, NJ 08360 C.0.D, FAX: (609) 794-8989 


COLOR 


makes your ad stand out 
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Repair services Tower space 


PAGING TESTER 
KNS/CUSHMAN 


-_— 2. 
oma _» 


fliteas ie ee @ 


ALL FLEX FORMATS 


AVAILABLE 


PAGING TEST BENCH 
IN ONE BOX 
1 GHz SIGNAL GENERATOR 
1GHz COUNTER 
AC VOLTMETER 
ENCODER 


KNS Electronics Inc. 
1609 Regatta Lane, Unit A 
San Jose, CA 95112 
Telephone: 408-432-8100 
Fax: 408-432-8359 
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Tower space 


RESCO TOWER 
ie OMPAN Y 


Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


October 1996 


LOS ANGELES NORTH WEST 
VENTURA, OXNARD, SANTA BARBARA 
34°30 55 
NEW 250' TOWER ON RED MOUNTAIN, 
ALSO 
230' TOWER, DOWNTOWN VENTURA 


A a far 5 


GREAT COVERAGE. SECURE BUILD- 
INGS 
BACKUP POWER 
GREAT RATES! 
CONTACT JERRY LEWINE 805-642-8595 


TEL: (847) 823-7713 
CHICAGO TOWER 
) LEASING CORP. 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA . 


Cra he Aye ae 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
enna sites in Florida, Master Antenna System for 
UHF & 800 MHz using 31/8" hard line. Four window 
lower top amp. If you need antenna space 
in:Jacksonville « Tampa Bay * Sarasota/Venice 
Lakeland * Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


MID AMERICA TOWER 
LEASING, INC. 


@ 50+ sitesin No. IL 


@ Quaiityimolementation of ant/line 
@ Safe. High quality sites w/easy access 
@ Nother sites throughout mid-America 


815-485-7367 — Jay Panozzo 


WESTERN WASHINGTON 


Commercial power with generator hackup. 
Good Security, Year around access, 


Seven Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax: 206-475-9410 


Choice California 
Antenna Sites © 


* Stand-by Power / Air Cond. 20 


IX 
¢ Continuous Monitoring 
* | ligh-Security Access System x 


Meridi % 
BEN srmnications PS 
O 


Great sites, great service, since 1956 
Call Rich or Jack Reichler at 


A 
ix) 


(800) 400-SITE 


153 good reasons to 
call us for antenna 
sites in California! 


73 sites available now 
+ 80 sites pending 
153 California Sites 


+ Low & high elevation sites 


+ Expert site acquisition & 
development 


Diablo Communications, Ine. 
Your Single Source for Sites 


Northern California - Pt. Richmond 
(510)236-3700 Fax (510)236-1741 
Southern California - Burbank 


Vw 


(S15)542-5000 Fax (818)842-5335 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak. at 8035! 
AMSL, 2035' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the 1-80 corridor, 


702-825-2626 


GREAT BASIN COMMUNICATIONS 


THE EARLY BIRD 
GETS THE WORM 


Call now for reservations 


(800)347-9375 


Classifieds 


Tower space Tower services 


TOWER SPACE 
Downtown Winston-Salem, 
North Carolina 
For information, 


910-722-3364 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dolled to advertising arttenin sites for lease 


NEED SITES? 


The NCSD contains thousands of prime 
ACTIN site all woth spre w lease 
fast 325 per year. For intormation call 
lob (908) 462-5964 Fax: (9081) 308-4633 


National 
Portfollo 
Accounts 


Circle (135) on Fast Fact Card 


-Site Search Services 
-Full Service Site Acquisition 


Providing Wireless Infrastructure . a 
-Lease Integration Services 


Nation-Wide -RF Engineering/Propagation 
- -Centralized Site Billing/Lease 
S ite S Management Rervioes 


-Full PCS/Paging System 
Integration Services 


800.409.4509 
Wireless Resources, Inc. 


Circle (136) on Fast Fact Card 
Mobile communications’ ANTENNA TAGS 
#1 marketplace. FIND TRANSMISSION LINES AND 
MRT Classifieds: 
800-347-9375 


ANTENNAS ON YOUR TOWER & BUILDINGS 
WITH ID-ER TAGS 


ID-ER Tags are low cost, red nylon with 
white numbers engraved on both sides, 
Tags are a large 3'/2-in. x 2Va-in. 


Sample and Discount sheet on request 


610-458-8418 Voice or Fax 
THOMAS MOYER 
UWCHLAND, PA 


Box 463, 


MESQUITE, TEXAS (east Dallas) 
Lat. 32-45-46 Lng. 96-38-04 
515'AGL -1049" AMSL-Landmark 
Type II Self-Support Tower 


ireless communication sites 
id Puerto Rico. The company 
‘been selected by two major 


ers to represent their national Tallest eastern Dallas Co. transmitting 


1p portfolios — a total of 1200 site. SKYPOD®@ tower mounted 


j equipment enclosure @ 300 and 400 
bade a major investment in foot levels. Climate Control, emer- 

te pe epment firm, T EA gency power, halo grounding. fire 
protection, telephone, multi-elevator 
access and equipment lift. Ground 
based building offers all features of 
SKYPOD®. 24 hour site security. 

Leasing Information: ATMCO 
Tower Management, Don Amacker 
t voicemail/pager 800-701-8108, 

“a Bela ee H (817) 335-8666 fax: (817) 335-2171, 
e = a aon EMAIL damack @airmail.net 


and Be aecting group; are 
ote Eairoring donate at 


Fax 713/974-1926 ’ lq & , Advertising 
Z puzzle 
together for 


885 Fax 713/789-1313 
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Company 


Allen Telecom Group 

AMGNOR $C! veicccsssaccrssossesenvereveas 83 
AF Comm Supply 

APE South 

ASUION) COMP scstisisscccssesscccesscesceaseoare 7 
PVC AG a cccnicsssneucirrcncsiensetecwsees 42 
Barnett Electronics Inc.............. 82 
Berkeley Varitronics 

Cablewave Systems 

Castle Tower Corporation 
Celwave 

Centurion International Inc. ........ 9 
Chargeguard Corp. ..........cres 85 
Comm/Scope Inc. ...........sceeseeee 43 
Communications Data Services ... 90 
Communications Mktg. Assoc. ..73 
Communications Service Co. ....89 
Communications Specialists ..... BC 
Connect Systems Inc. «0... 13 
Control Signal Corp. «0... cece 58 
CPI Communications Inc. .......... 48 
Cromack Industries Inc. ............. 56 
Crystronles ING. sisissccsiccsesscces 79 
CTI Products Ine. siciccciccccienss 69 
DDB Unlimited 

Dastel USA Intcan is 85 
Direct Power & Water Corp. ...... 58 
D & L Communications Ine. ....... 87 
Doppler Systems INC. .........e00 67 
‘Douglas Integrated Software.....91 
DUraCOMM Corp, v.ccccccceeeneeeees 30 


EDX Engineering Inc. ............06 20 
E!| Paso Comm. Systems .... 67, 82 
EMR: GOnp) siscisscsccsuassevassecstieveacnss 72 
Hewlett-Packard Co. ............00. 27 
HUSHEr: INO > csicacarnnnnunasase 39 
Hutton Communications 

Hy-Q International 

IDA: Gorpeiaisincismssonaraan 62 
IFR Systems Inc, ....c. 37, 92 
IWCE '97 

JBRO Batteries Inc... 55 
TP aid Foor voore av htt ist hea Meee eae 64 
Kenwood Communications 

KNS Electronics Inc. ..............:0 94 


Marcus Comms & Electronics.... 82 
Maxon America INC. .........::ee0 12 
McManus Communications 


QAR Mahile Radia Terhnalagy Ortaher 1004 


Advertiser 
Hotline 


Fast Fact 
Number 


216-349-8400 
800-323-3757 
121 .....800-255-6222 
13 .......800-543-9191 
714-458-7277 
803-892-2181 
800-423-3858 
908-548-3737 
203-239-3311 
800-599-7238 
800-321-4700 
800-228-4563 
800-458-3410 
704-323-4944 
800-441-0034 
303-371-8182 
800-875-5109 
800-854-0547 
11 .....800-545-1349 
49 .......303-989-8000 
40 .....214-437-5320 
47 .......800-603-5140 
954-776-0031 
513-595-5900 
800-753-8459 
817-763-8037 
505-889-3585 
800-336-6825 
602-488-9755 
800-845-0408 
816-746-8300 
52 .......520-204-2597 
17 .......541-345-0019 
62, 107 915-533-5119 
67 .......602-581-2875 
21 .......509-921-4001 
800-949-9490 
800-442-3811 
606-283-5000 
66 ....... 701-280-1122 
30, 131 316-522-4981 
43 .......800-288-8606 
800-323-3779 
916-677-3210 
800-950-5005 
408-432-8100 
800-426-1656 
847-676-8282 
516-231-1700 
800-833-7724 
816-891-6320 
501-763-6250 


Page 
Company Number 
Mechem Electronics 
Micropath Corp. .........:.cecerere 91 
Microwave Filter Co. Inc............. 32 
Midian Electronics Inc. ............... 44 
Midland International LMR 
Miller Telecom Service 
Modular Comm. Systems 
Motorola Test Equipment 
MX-COM ING: canescens 87 
Noise Cancellation Tech. ........... 38 
WS! UNG init a main 89 
Pipo Communications 
Polaris Industries 
Polyphaser Corp. .............::ceseee 16 
Radio Express Inc. ...........-...00- 85 
RadioMate 
Raine Ine. ....... 
Ram Communications Consult. . 76 
Ramsey Electronics 
RCW Distributing 
RELM Communications 
ARGH INGisiccannancnasiat 59, 61 
Selectone 
Serviceware Corp. .......ccceseeeeee 68 
Sharp Communication 
Shure Brothers Inc. ...........c0008 33 
Smart Link 
SmartTrunk 
SoftWright 
Survey Technologies Inc. .......... 14 
Super Wireless Warehouse 
TCS Consultants Inc. ........... 76 
Telepath 
Telewave Inc 
TESSCO 
Times Microwave Systems 
TPL Communications Inc........... 54 
Transcrypt International Ltd. ....... 3 
Trident Micro Systems 
TX RX Systems Inc. wees 11 
Vega, A Mark IV Co. .ccceesseecties 
Vertex/Yaesu USA 


Western Multiplex Corp. ............ 41 
Wetec Electronics 


WirelessWorld Expo '96 
ZEON MiGs nines cners 45, 52, 63 


Advertiser 
Hotline 


Fast Fact 
Number 


104 
129 


540-891-0569 
303-526-5454 
315-437-3953 
36 602-884-7981 
29 .....800-MID-LAND 
65 .......219-294-6065 
818-764-1333 
800-505-TEST 
800-638-5577 
203-961-0500 
206-946-2426 
916-644-5444 
800-752-3571 
800-325-7170 
703-266-1928 
800-346-6442 
317-622-7687 
800-247-4796 
123.....800-446-2295 
116.....800-726-9015 
68 800-821-2900 
51, 53... 800-USA-1USA 
58 510-781-5432 
819-770-4000 
111.....800-548-2484 
27 .... 800-25-SHURE 
64 919-852-1195 
510-887-1950 
303-344-5486 
503-591-5986 
313-559-3237 
409-588-3200 
70 510-656-5600 
39 415-968-4400 
800-472-7373 
203-949-8400 
213-256-3000 
800-276-8799 
800-798-7881 
716-549-4700 
818-442-0782 
310-404-2700 
18 ... 800-USA-MADE 
103 .....310-268-2464 
33 415-592-8832 
112, 119 
888-469-3832 
132, 135 
800-409-4509 


124 
105 
125 


Perlormar / 


and trunking syslems. 

For solutions to your radio 
communications needs, and 
more information about the 
complete and competitive line 
of Vertex radio products, call: 


310/404-2700 


Vertex Radio § 
the land mok 
has been in thy 
designing synthe 
commUn ee 
incorp¢ 
enginec 
ing and 
which me 
demands of 
public safety, . 
agencies. 

The “close to x 
company philoso} 
with constant cusk 
has lead to many4 


\y y 
RADIO COMAUIHCATION 
lamth 


fale Dir nat fea tiSk 


MTT eo “a 


- 
id 
HOTTA 


SI 
i on ny Lith Optio 
CH keyn ct Nal 16. Key 


* This device has not been approved by the Federale’ 
Communications Commission. This devica is not, and 
may not be, offered for sale or lease, or sald orfeased 


until the “— of the FCC has been obtained... 


Ri $279.95 [CSI-I00 0 7 $749.95 1D-8 $89.95 
rs) Shitred Repeater Tone Panel Video Modem Sends and receives broadcast Automatic Morse Station Identifier.’ Meets all 

zp! LL, 157 CTCSS/DCS codes. In quality, single frame, color video ‘over ANY FOC ID Requirements. Fully field program 

Py ks Mount version; hatrow-band communications channel; mable miei included keypad, 185° 1.12'x 3" 

or 

; ; wes _— 

i. o* “ee —— 

; <a 

| TE-64 $79.95 CC-1/CR-1 $49.95 each PE-1000 $224.95 

Self-contained Encoder, Rotary Dial Selection. Surface Mount Component Kits for Desktop Paging Encoder. Two-tone sequential, 


peg Te echee: 5.25" x 3:3" x 1.7" 


SMT circuits: CCI for-capacitors/CR- 1 for 
resistors. 


other ae aedllable V5" x 7:8" x 2.7" 


PE-2P $54.95 SD-1000 $59.95 DTD-1 $59.95 PE-4/PE-15 $99.95 
Two-tone Sequential Encoder. Fwo-tone Sequcnea: Decoder. Single Function DIMF Decoder. Multiple Call POCSAG (RPC-1) 
Sub-assembly mounts inside radio Programmable unit provides Provides switch outputs via Paging Encoders. Where direct 


or other:enclosure. Multiple call 


DTMF, 1.25" x 2.0" x.4" 
capability. 1:25" x 2.0" .4" 


Switched outputs from two-tone 


Tasers control of local area paging is 
paging calls. 1, X£,U-X- : 


desired: 1.78" x 1,03" x:.35" 


$57.95 
Programmable CTCSS 
Encoder-Decoder, Tone 
squelch for any FM trans- 
ceiver. 1.25"x 2.0" x.4" able. 


DCS-23 $59.95 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


TS-32P 


$S-32PA 


TS-64 $64.95 $S-32SMP $27.95 


Sub-miniature Program- Sub-miniature CTCSS 
mable CTCSS Encoder- Encode 


r. Jumper program- 
Decoder. 1.7" x .78" x :25" mable. .53" x 1.0" x .16" 


$28.95 ¢ 


Programmable CTCSS 
Encoder. Custom tones or 
audible tones also avail- 
"x 1.3"x .4" 


The Sky’s The Limit! | 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA 92665- 
(714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 » FAX (800) 850-0547 


ae 
Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 + Also in Italy and Spain 


Circle (3) on Fast Fact Card o 


